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The bestDMM inks class 
just got betten 



The Fluke 80TK. 

One innovation leads to another. 

First there was the 70 Series, which set a 
new standard for low-cost, high-performance, 
Fluke-quality multimeters. 

And now, another first. The Fluke 80TK 
K-type Thermocouple Converter. A tempera¬ 
ture measurement device that adds instant 
temperature measurement capabilities to the 
70 Series DMMs. 

Or any DMM, for that matter. 

Feature for feature, the versatile 80TK is the 
most affordable unit of its kind. For quick 
comparison readings, it can measure °C or °F 
at the flick of a switch. It includes a built-in 
battery test. And the availability of 3 Fluke 
probes give you the flexibility to measure any 


form of temperature, from freezer to furnace, 
with just one base unit. 

No other thermocouple converter we know 
of offers DMM users so much for so little. 

So even if you don't own a Fluke 70 Series 
multimeter, the 80TK will help the DMM 
you're now using measure up when things get 
hot. Dr cold. 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

Ifluk^ 



Surface, immersion and general-purpose probes wilh "mini" 
thermocouple connectors are available tor the Fluke 80TK 
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THIS MONTH’S 
COVER 

The PC board for our new 
Playmaster Sixty-Sixty 
stereo amplifier takes pride 
of place on this month’s 
front cover. Turn to page 
38 for the Retails. 
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UHF antenna 
for Channel 28 

Looking for a UHF antenna 
for Channel 28! Save money by 
building this high-performance 
18-element design. Construction 
begins on page 18. 

What’S coming 

Next month we intend to pub¬ 
lish the circuit details of our 
new Playmaster Sixty-Sixty 
Stereo Amplifier and describe a 
lamp saver project. See page 
105 for further details. 



Compressor for 
compact discs 

Want to record compact discs 
for use in your car cassette 
player but stymied by excessive 
dynamic range? This easy-to- 
build stereo compressor is the 
answer. See page 64. 

Special notice 

Lack of space has forced us to 
postpone the introduction of 
our compact disc reviews. For 
the same reason, Pt.8 of the 
“Practical Electronics” series 
has been held over until next 
month. 
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2CH is south 
of Charters Towers 

I bring to your attention a misprint in 
the last edition of Electronics Australia. 

You have listed 2CH (1170kHz) as a 
stereo AM station, power O.lkW and 
located at Charters Towers. 

2CH is on 1170kHz and is a stereo 
AM commercial station. However, our 
aerial power is actually 5kW and we are 
located approximately 1630km south 
south east of Charters Towers in 
Sydney. 

I commend you for the stereo AM 
article. Keep up the good work. 

Alan Liddelow, 
Network Chief Engineer, 
Radio Station 2CH, 
Sydney, NSW. 

Don’t blow 
your fuse 

On page 89 of the March edition of 
EA, in an article entitled “What to do 


Intelsat reception 
in Australia 

We read with interest Mr Garry 
Crapp’s letter in your November issue 
regarding the satellite television sce¬ 
nario across the Tasman. We were even 
more interested in the reply from your 
Department of Communications in the 
January issue. 

Whilst not being in a position to com¬ 
ment categorically on reception, either 
domestic or international in Australia, 
we can certainly point out a few minor 
facts about footprints from our experi¬ 
ences in New Zealand. 

It is true that the aging Intelsat IV A 
died on Tuesday, 4 February, 1986, at 
11 pm New Zealand time. An Intelsat 
V was moved from the Indian Ocean at 
53°W to the 180°E spot to fill the role 
of Pacific operational spare. The results 
to date in New Zealand have been very 
encouraging as signal quality has im¬ 
proved on all 30 of our 7-metre dishes 


incongruous statement. Surely your au¬ 
thor must have shares in a fuse factory. 

He advises the reader to buy two 
100mA fuses and to blow them by con¬ 
necting them directly across a battery. 
Now, really! 

The poor reader already has a handful 
of blown fuses — this is the very fault 
he is trying to cure — and your writer 
asks him to blow two more! Hells Bells! 

Whatever is wrong with your reader 
using two of his already blown fuses to 
make the test rigs being suggested by 
the writer? Why add to the slaughter by 
blowing two more? 

In fact, it often pays to keep a small 
selection of blown fuses, shorted transis¬ 
tors, u/s integrated circuits and other 
small mechanical parts. These come in 
useful for test rigs as mentioned in the 
above article or as templates when cut¬ 
ting or drilling chassis panels. 

But for heaven’s sake, don’t buy new 
fuses and blow them deliberately. 

Jim Lawler, 
Geilston Bay, Tasmania. 


which we have shifted 1°. 

The comment regarding beams not 
being receivable in Australia from Intel¬ 
sat V appears incorrect as both west 
hemispheric and global beams should be 
receivable. The west hemispheric beam 
covers an area up to Fiji and the global 
beam covers the entire Pacific basin. 
Obviously such signals will only be re¬ 
solvable on dishes of larger than five 
metres diameter with appropriately 
modified receivers but they are there 
for anyone who wishes to receive them. 

Our information indicates that there 
are over a dozen satellites with foot¬ 
prints to many different parts of Aus¬ 
tralia. These consist of high power spot 
beams, medium power hemispheric 
beams, and low power global beams, 
which should be able to be resolved 
using a 7-metre parabolic dish antenna, 
55°K LNA, and receiver with an inter¬ 
national bandwidth filter. 

Tony Dunnett, 
Technical Co-ordinator, 
Motueka, NZ. 
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Teletext in 
South Australia 

Your article “Forum” in last month’s 
issue of Electronics Australia quite 
rightly poses the question “Do we have 
Teletext or not?” when based on the 
correspondence between the ABC and a 
viewer at Quom in South Australia. 

Regrettably, our reply to the viewer’s 
Teletext enquiry, which you reprinted in 
your article, not only contained some 
outdated information but also arose 
from some degree of confusion in re¬ 
spect of the specific Teletext facility 
(Supertext) as distinct from the general 
Teletext services. 

Please allow us to set the record 
straight. 

In South Australia, the ABC has been 
transmitting the Supertext Subtitling 
Service for the Hearing Impaired since 
4th November, 1984. It was introduced 
with appropriate media references at 
that time. 

As your article correctly states, only 
selected programs are captioned and 
carry the symbol ‘S’. 

In January the following year, we 
began transmission of four test pages as 
part of the Teletext Information Ser¬ 
vices. The expansion of this service is 
currently under review in our head 
office. 

We apologise for compounding any 
confusion and have informed the viewer 
accordingly. 

John Geyer, 
Manager Television, 

Australian Broadcasting Corporation, 
Adelaide, SA. 

Not everyone benefits 

I have finished reading your article on 
the wonderful new world of AM stereo 
enjoyed by a few lucky Australians. 

It seems strange to me that while 
broadcasting in some areas of this coun¬ 
try races ahead at a great pace, in other 
areas it has changed very little in the 
last 50 years. 

Here in Bumie we have only one 
commercial AM station broadcasting 
narrow band mono, and the only FM 
station is an ABC FM transmitter 
100km away. 

I feel it is the responsibility of the De¬ 
partment of Communications and the 
Australian Broadcasting Tribunal to en¬ 
sure that all Australians enjoy the bene¬ 
fits of new broadcasting technology and 
not just those in metropolitan Australia. 

Clinton Hodgetts, 
Burnie, Tas. 


Editorial 
Viewpoint 

Custom ICs: 
the way of the future 

This month we have made a big effort to bring you a feature story 
on one of the most potentially far-reaching developments in 
electronics since the introduction of the microprocessor. I refer to 
custom ICs. The story starts on page 75. Whether you have 
previously heard or seen reference to them as gate arrays, 
programmable logic arrays, uncommitted arrays or whatever, they 
represent one of the biggest opportunities that Australia has to 
compete with electronic products in the world market. 

The problem for Australian manufacturers is that the home market 
is not really big enough to enjoy large economies of scale yet we still 
demand the latest technology. That means that any manufacturer 
developing new products must try to incorporate the latest technology 
without being committed to large development costs. At the same 
time, once the product is developed, the manufacturer needs to be 
sure that he will have a market advantage for a sufficient time to 
make a good profit. 

In other words, he wants to be sure that the product won’t be 
copied almost as soon as it reaches the market. And having designed 
the product for the local market, he ideally then wants to be able to 
sell it overseas and be able to make much bigger profits. 

This is where custom ICs come into their own. They enable 
exclusive design features to be economically incorporated into an 
encapsulated chip. Depending on the type of IC and volume of 
production, the cost of this can be quite low and the development 
time quite short. So an up-to-date product with special features can 
be brought to market quite quickly. And once on the market, the 
product is much harder to copy than if it used standard off-the-shelf 
ICs. 

Given that Australians have generally been quite innovative in 
developing new products (although not necessarily so effective in 
marketing them), the use of custom ICs will enable us to protect that 
innovative advantage. 

Combined with the advantages of surface-mount components, 
custom ICs could well be the path of success for Australia’s electronic 
industry in the future. One thing is sure; if Australian industry is slow 
to adopt the technology of custom ICs and surface-mount 
components it cannot hope to succeed on world markets. 

(We last covered the emerging field of surface mount devices in 
July 1985. We plan to have another feature article on this subject in 
the coming July issue.) 

Leo Simpson 
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Hews HighligMs 


West Germans to computerise ID cards 

While debate on Australia’s proposed ID card system waxes fast and furi¬ 
ous, the West German government has passed a bill making that country’s 
existing ID card and passport system computer-readable. Germans will be 
required to carry the new cards from the middle of next year. 

The move has inspired mixed reactions among West German citizens. Some 
see it as ushering in a police state, while others view it as a necessary step in 
the fight against internal and external terrorism and political dissent. 

The new cards will allow authorities to store data on an individual’s move¬ 
ments in central computers. This data will be made available to all law en¬ 
forcement agencies, ranging from traffic wardens to the state intelligence 
agency and border police. 

Seven data-protection laws were enacted to go with the new bill on ID 
cards. These are meant to ensure that the information is not misused by the 
security authorities. However, opponents of the system see it as yet another 
state infringement of the citizen’s right to “informational self-determination”. 


Optical fibre factory opened 


Australia’s first commercial optical 
fibre manufacturing plant was recently 
opened in Melbourne by the Victorian 
Premier, John Cain. 

The $12 million plant with a capacity 
to produce 50,0(X)km of optical fibres 
annually has been built by Optix Aus¬ 
tralia Limited, an international joint 
venture with three partners: Pacific 
Dunlop Limited, Sumitomo Electric In¬ 
dustries of Japan and Pirelli Cables 
Australia. 


The technology employed at the plant 
was developed by Sumitomo Electric 
and is accepted as being of world stand¬ 
ard. Both Pirelli Cables and Olex 
Cables purchase the bulk of the output 
of the Optix plant for fabrication of 
optical fibre cords and cables in their 
own factories. 

The fibre consists of a core of opti¬ 
cally transparent material surrounded by 
a cladding with a refractive index 
slightly smaller than that of the core. 
Compared with traditional copper cable, 
an optical fibre cable has considerably 
greater transmission capacity in a physi¬ 
cally smaller cable and can be manufac¬ 
tured in longer lengths, thus eliminating 
costly joining and manual handling. 

In addition, optical fibre cables are 
not subject to electrical interference, 
offer greater flexibility, and have higher 
stress and temperature tolerances than 
coaxial cable. 

Optical fibre cables are already being 
installed in Australian communications 
networks. For example, Telecom Aus¬ 
tralia has begun installation of an 
8-fibre optical link in the Northern 
Territory and, in January of this year, 
began work on the Melbourne-Sydney 
optical fibre link. 

The latter has a planned route of ap¬ 
proximately 1000km, will contain 30 sin¬ 
gle mode optical fibres, and will cost 
around $44 million. It will be capable of 
carrying 150,000 simultaneous telephone 
channels and will be used for data and 
video transmission. 



SBS-TV goes 
west and south 

SBS-TV has recently expanded its ac¬ 
tivities and is now available on UHF 
channel 28 in both Hobart and Perth. 
According to an SBS press release, pro¬ 
grams originate from Sydney and are re¬ 
layed via Aussat to transmitters atop Mt 
Wellington (Hobart) and Mt Bickley 
(Perth). 

To pick up UHF TV, viewers can ei¬ 
ther use a TV set with a built-in UHF 
tuner or use a VCR as a downcon- 
verter. In the latter case, the UHF sig¬ 
nal is simply tuned in on the VCR and 
the output from the VCR fed to the TV 
set (usually on either channel 0 or chan¬ 
nel 1). 

The third approach is to build the 
UHF Converter described in Electronics 
Australia, April 1986. This can be pur¬ 
chased in kit form from several elec¬ 
tronics retailers (see advertisements this 
issue). 

A Band IV antenna suitable for chan¬ 
nel 28 will also be necessary in most 
cases (see Electronics Australia, Decem¬ 
ber 1985). This can be either a commer¬ 
cial design, or you can build the high- 
performance design described elsewhere 
in this issue. 

CD sales soar — 
digital tape next? 

With compact disc players now a 
mass-market item, a number of Japa¬ 
nese manufacturers are gearing up for 
the introduction of digital audio tape 
(DAT) records. 

First cab of the rank is Onkyo Corp., 
which surprised industry observers by 
showing a prototype DAT recorder at 
the Winter Consumer Electronics Show 
held last January in Las Vegas, USA. 

Known as the DT-1000, the Onkyo 
machine is the first of its ilk to make an 
appearance at the CES, though Sony 
and others have quietly shown proto¬ 
types in Japan. According to Onkyo, 
the unit is slated for introduction in the 
US early next year with an estimated 
price tag of $1000. 

The DT-1000 is based on the rotary 
head (R-DAT) format, one of two 
standards formalised last year by a com¬ 
mittee of 81 member companies. It uses 
a cassette measuring just 73 x 55 x 
10mm, slightly smaller than a conven¬ 
tional audio cassette. 

Because of the compact size of the 
cassette, Onkyo believes that DAT 
players will have a big impact on CD in- 
car sound. 
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Australian company 
to make compact discs 

A small Adelaide company, Pro- 
Image Studios Ltd, has scored a major 
industry coup by securing the rights to 
build Australia’s first compact disc fac¬ 
tory. 

Pro-Image, which produces television 
programs in Adelaide and Melbourne, 
has beaten some high-powered opposi¬ 
tion to win the first Australian manufac¬ 
turing licence from the patent holder, 
the Philips electronics group. 

Pro-Image has proposed building a 
$15 million plant with a production ca¬ 
pacity of five million compact discs per 
year. The growth in CD sales in Aus¬ 
tralia has been so rapid that directors 
believe the plant will operate at capacity 
virtually from start-up. 

It has yet to be decided where the 
highly automated plant will be located. 
According to the company, the factory 
will be made larger than necessary to 
allow room for expansion into video 
discs at a later date. 

Once underway, the project should 
benefit from the rapid expansion in de¬ 
mand for compact discs. World produc¬ 
tion of disc players increased from 
770,000 in 1984 to four million during 
1985, while estimates for 1986 exceed 10 
million. 


Want to buy a hot PC? 

Personal computers are going the way 
of video cassette recorders — they have 
become a target for thieves. 

It is believed that organised groups 
are gaining access to lists of computer 
owners, stealing their equipment and 
then selling it through classified adver¬ 
tisements in newspapers. 

High on the risk category are those 
who own IBM PCs and compatibles. 
One victim who recently lost two IBM 
PCs from his office has now set up a 
“PC Theft Database” to help police 
stop the rise in burglaries. PC Theft 
Database can be contacted by calling 
Steve Townsend on (02) 81 3070. 


Subscription 
Prize Winner 

The winner of the January 1986 spe¬ 
cial subscription offer is Mr K. Koschei 
of East Ringwood, Victoria. Mr Kosch¬ 
ei’s prize is a Sharp DX-110 compact 
disc player. 



Communications overiiaui for Ausiraiian Army 


Contracts valued at $575 million have 
recently been awarded to the Aus¬ 
tralian telecommunications industry to 
take the army’s communications net¬ 
works into the 21st century. 

The main aim of the program is to re¬ 
place analog communication systems — 
some of which have been in service for 
almost 20 years — with state-of-the-art 
digital equipment. One of the many ad¬ 
vantages of a digital network is that sig¬ 
nals are much easier to encode, thus en¬ 
suring security. 

Three major and distinctly different 
areas of communication will be updat¬ 
ed. These are code named DiSCON, 
RAVEN and PARAKEET. 

Project DISCON (Defence Integrated 
Secure Communications Network) is the 
nearest to completion. Managed by 
Plessey Australia Pty Ltd, it is a $200 
million fully integrated digital secure 
telephone, telegraph, facsimile and data 
network linking Australia’s permanent 
military bases. 

In its final form, DISCON will link 
with RAVEN, a tactical system employ¬ 
ing manpack radios, and PARAKEET the 
tactical defence communications net¬ 
work which uses vehicular transport. 

The RAVEN family consists of a man- 
pack HF transceiver, a manpack VHF 


transceiver, RF power amplifiers, head¬ 
sets, message entry devices, power 
cables and other ancillary equipment. 

A number of local sub-contractors are 
involved in this section of the project 
and they include Scalar Industries, LJ 
Wallace, Tubemakers of Australia, An¬ 
tenna Engineering Australia, Hallmark 
International New Zealand and Com¬ 
puter Sciences Australia. Additional 
sub-contractors will be added as the 
project develops. 

Project PARAKEET, which is managed 
by Racal Electronics, is aimed at the 
communications system needed above 
the immediate combat level. The exist¬ 
ing network consists of an array of ter¬ 
minal switching systems, control and 
transmission equipment, and various 
stop-gap items of equipment. 

This will be replaced with an all digi¬ 
tal secure multi-mode (voice, data, fac¬ 
simile, telegraph) system. The total cost 
of project PARAKEET exceeds $225 mil¬ 
lion alone. 

A major difference between para¬ 
keet and overseas systems is the de¬ 
gree of integration of HF bearers. Al¬ 
though satellite links will play an impor¬ 
tant role in PARAKEET, the Army be¬ 
lieves that, given Australia’s unique ter¬ 
rain, HF is indispensable. 
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News Highlights 

New act gives 
RIs greater clout 


Department of Communications’ 
radio inspectors have recently hunted 
down and prosecuted a number of ille¬ 
gal users of the airwaves. 

In one unusual case, an unlicensed 
radio operator, who identified himself 
as “the original wombat”, was driving a 
locomotive around Sydney railway yards 
late at night, transmitting obscenities. 

Stopping his illegal activities was all in 
a night’s work for Department of Com¬ 
munications’ radio inspectors. The story 
ended in court where the wombat had 
$300 worth of equipment confiscated 
and was fined $200 plus $28 costs. 

In another case recently, a Queens¬ 
land man made repeated calls to emer¬ 
gency services on marine distress chan¬ 
nels, claiming he was on a boat with 
several other people outside the South- 
port sandbar. The condition of the bar 
at the time was dangerous. Although he 
didn’t say his boat was in trouble, his 
continued requests for information 
about the bar, and his failure to ac¬ 


knowledge repeated warnings, alarmed 
rescue services. 

The man was, in fact, transmitting 
from home. As well as losing his equip¬ 
ment, he was fined $300 plus $30 costs. 

Both these cases were prosecuted 
under the old Wireless and Telegraphy 
Act 1905. Late last year, the new 
Radiocommunications Act came into 
force. Penalties under the new act are 
much more severe, as another Queens¬ 
land man found out. He made hoax 
calls to the Cairns coastguard and was 
fined $2500 and had a $150 marine 
transceiver and a $200 CB transceiver 
confiscated. 

In recent cases involving unlicensed 
operators of CB equipment, the mini¬ 
mum fine imposed by the courts has 
been $400 but fines up to $750 are com¬ 
mon. And, under the new Act, the De¬ 
partment not only expects more prose¬ 
cutions, but is planning on introducing 
on-the-spot fines similar to those given 
out for traffic offences. 


Flat-screen 
TV displays 

A joint research project in Britain is 
working on an interesting new approach 
to flat-screen displays for computers and 
television sets. 

Tech-Nel Data, which funds the work, 
and the Department of Electrical Engi¬ 
neering at the Imperial College of Sci¬ 
ence and Technology in London have 
developed a small working prototype 
which they intend scaling up with the 
help of further outside investment. 

The screen is made from a parallel 
grid of optical fibres, each of which 
takes light from a source at one edge of 
the screen and carries it across to the 
other edge. The fibres themselves are 
covered with a liquid-crystal. The light 
normally remains trapped inside the 
fibres but if the optical characteristic of 
the LCD material is changed at any 
position along the fibre, the light pours 
out and is visible as a bright dot. 

A perpendicular grid of thin wire 
electrodes is used to control these 
changes in the LCD’s characteristics. By 
controlling the strength of the light from 
the edge sources and the leakage pat¬ 
tern, an image can be created on the 
screen. 

Colour images can be created by 
transmitting red, green and blue light 
down alternative fibres. 


Moonwriter aids blind 



Developed by three British school¬ 
boys, the Moonwriter is a device which 
enables blind people to read and write 
letters, telephone numbers, labels and 
other messages. The device is now 
available commercially. 

Moon is a simple language based on 
nine uncomplicated embossed characters 
and invented by Dr Moon in 1847. Be¬ 
fore the machine was developed, the 
language was produced as reading ma¬ 
terial only at the Royal National Insti¬ 
tute for the Blind’s (RNIB) printworks. 

Greatly enhancing blind people’s ca¬ 
pacity to communicate, the system is 
particularly suited to those who lose 
their sight in later life and whose finger 
touch is not so sensitive. It is also easier 
to learn than Braille and can be read by 
sighted relatives and friends of the 
blind. 

Manufactured in conjunction with the 
RNIB by Possum Controls Ltd, the 
Moonwriter is easily adaptable to most 
languages based on the Roman alpha¬ 
bet. 
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SIEMENS 


VARISTORS 
Australia’s widest range. 

All applications. Biggest stocks. 
Lowest prices. Quickest delivery. 
What else? 


Siemens is now the biggest and best 
source of varistors in Australia with a 
full size range for all applications up to 
70 kA. This is of special interest to the 
telecommunications industry. 
Comprehensive stocks, plus Siemens 
position as one of the world’s largest 
manufacturers of varistors under¬ 
writes our promise of quick delivery 
and suitability. 

Siemens innovation aims at 
achieving substantial cost reductions 
across a wide spectrum in the 
following applications: 

□ Power engineering 

□ Electronic communications 

□ Power electronics 

□ Measuring technique 

□ Processing technique 

□ Office electronics 

□ RFI suppression 

□ Stepped protection 

This wide range of varistors is 
available through Siemens newly 
strengthened national distributor 
network. For further information, post 
the coupon or phone your nearest 
distributor. 


Siemens Ltd. 

544 Church St., Richmond, Vic. 
Melbourne: 420 7318 Sydney: 436 8730 
Brisbane: 369 9666 Perth: 362 0123 


Distributors 

Victoria: Promark Electronics (Vic) 

(03) 8781255 

New South Wales: Nexus Electronics Pty Ltd 
(02) 439 5800 

New South Waies: Promark Electronics Pty Ltd 
(02) 439 6477 

Queensland: ECQ Electronics 
(07) 376 5677 

South Australia: R.G. Rank Pty Ltd 
(08) 51 2411 

South Australia: Protronics Pty Ltd 
(08)212 3111 

Western Australia: Reserve Electronics 
(09) 328 9755 

New Zealand: Delphi Industries Ltd 
Auckland 563 259 


Hpiease mail me the new informative 
I varistors brochure. 

I NAME. 

I TITLE. . 

I 




COMPANY .. 
ADDRESS ... 


. POSTCODE. 

w to Siemens Ltd. 


I Post this coupon now to Siemens Lt( 

I Advertising Department, Melbourne. 

I 544 Church St., Richmond 3121. | 
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STAR 

WARS! 

... is it feasible? 

President Reagan’s Strategic Defence 
Initiative — dubbed “Star Wars” — has 
triggered furious debate among scientists. If 
strategic defence is feasible, an offensive 
arms race is futile; if it is not, then SDI itself is 
futile. 


by ERIC J. LERNER* Electronics Editor, Aerospace America. 


“I call upon the scientific community 
in our country, those who gave us nu¬ 
clear weapons, to turn their great tal¬ 
ents now to the cause of mankind and 
world peace, to give us the means of 
rendering these nuclear weapons impo¬ 
tent and obsolete.” 

With these words, in a televised 
speech March 23, 1983, President Ron¬ 
ald Reagan launched the ambitious and 
controversial research effort to develop 
a defence against nuclear-armed ballistic 
missiles. From the start, the program — 
officially known as the Strategic De¬ 
fense Initiative (SDI) and popularly 
dubbed “Star Wars” — has been the 
centre of intense debate among scien¬ 
tists and arms-control experts as well as 
in Congress and the press. 

SDI critics, among them many scient¬ 
ists who have been or still are deeply 
immersed in weapons development, 
contend that the program is unachiev¬ 
able, that there is no way to defend the 
US (or any other country) from missile- 
borne nuclear weapons, nor can these 
weapons be rendered “impotent and ob¬ 
solete”. Critics also warn that the effort 
to develop these defences could sabo¬ 
tage any chances for arms control and 
for a reduction in the numbers of nu¬ 
clear weapons. They fear that deploying 
space-based defences could lead to con¬ 
frontation, even war, or at best to an 
exhausting and costly arms race be¬ 
tween offence and defence. 
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Supporters argue that the program is 
feasible or that it warrants serious inves¬ 
tigation. They reason that development 
of effective defences would render of¬ 
fensive missiles poor military invest¬ 
ments, and therefore would diminish 
Soviet military expansion and prod the 
Kremlin to reduce its nuclear arsenal. 
SDI proponents further contend that 
the defence effort will complement and 
assist, rather than subvert, arms control. 
If successful, they argue, it will elimi¬ 
nate the danger of nuclear war by mak¬ 
ing a nuclear attack impossible. 

Both sides agree that the task faced 
by SDI is formidable. A system capable 
of defending the US from nuclear mis¬ 
sile attack must not only eliminate most 
of the attacker’s forces, it must be in¬ 
vulnerable. It must also contribute to 
nuclear stability, when deployed, by al¬ 
lowing no advantage to a first strike. 
Lastly, it must be cost-effective, that is, 
it must cost the attacker much more to 
overwhelm a given defence than the de¬ 
fence costs to build. 

The main obstacles to the realisation 
of the SDI program are the immense 
destructive power of nuclear weapons 
and the large number of such weapons 
already deployed. A single one-megaton 
nuclear warhead — a typical size in the 
Soviet arsenal — delivered on a US 
metropolitan area would kill one or 
two-million people. According to the 
US Arms Control and Disarmament 



Agency, as few as a dozen such weap¬ 
ons detonated over major US cities 
would bring death or severe injury to 
over 20-million people. One hundred of 
them would wipe out US society. 

The Soviet Union has over 5,000 one- 
megaton warheads, over 250 warheads 
yielding between 15 and 20 megatons, 
and a couple of thousand sub-megaton 
warheads. A US defence would have to 
knock down 99.99% of the incoming 
missiles to be “leak proof’. To reduce 
the threat of annihilation of the US 
population would call for between 99.5 
and 99.7% effectiveness, allowing pene¬ 
tration of no more than 25-50 warheads. 

Adding to the difficulty is the very na¬ 
ture of intercontinental ballistic missiles 
(ICBM) or sub-launched ballistic mis¬ 
siles (SLBM) that deliver these weap- 






ons. ICBMs travel at about 7-8 km/sec 
and complete their journey in some 30 
minutes. Some SLBMs can complete 
their mission in five minutes. Each of 
the ICBM’s three-part trajectory — 
boost phase, mid-course, and terminal 
phase — poses special defence prob¬ 
lems. During boost phase, while the 
rocket is still firing, the missile is most 
vulnerable. Yet, for at least part of this 
phase, it is protected against some 
weapons by the atmosphere itself. This 
protection,also exists during the termi¬ 
nal phase as the warhead-laden re-entry 
vehicle returns to the atmosphere. In its 
mid-course phase, the re-entry vehicle 
can be protected by swarms of decoys. 

An effective defence must thwart not 
only current threats but prepare for fu¬ 
ture ones, as the Soviets might develop 


weapons designed to negate any new 
US defence system. Since the A-bomb, 
the arms race has been characterised by 
one-up-manship on either side, first 
with the development of the H-bomb, 
ICBM, and multiple independent re¬ 
entry vehicle missile (MIRV) by the 

“An effective defence must 
thwart not only current 
threats but prepare for fu¬ 
ture ones.’^ 

us, and subsequent development of 
similar weapons by the Soviets. To ne¬ 
gate this effect, SDI must rely on a sys¬ 
tem that can unequivocally defeat coun¬ 
termeasures that may use the same 
technology as the defence. 


The current debate over strategic de¬ 
fence is the second such controversy in 
the history of nuclear weapons. The 
first round, deployment of the Sentinel/- 
Safeguard system in the late ’60s and 
early ’70s set the stage for and raised 
many of the issues still under discussion. 

In 1967, the Johnson administration 
decided to build a ballistic missile de¬ 
fence — or antiballistic missile (ABM) 

— system to protect American cities 
from attack. The system was to use two 
layers of nuclear-armed missiles. Senti¬ 
nel to intercept warheads outside the at¬ 
mosphere and Sprint to destroy those 
slipping through the first layer. Both 
were to be guided by ground-based 
radar. At the same time, the Soviets 
began to deploy a similar ABM system 

— Galosh — around Moscow. 
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Sentinel sparked an immediate and in¬ 
tense dispute. Critics argued that it 
could not work as it would be saturated 
by an overwhelming attack and that its 
sensors were a very soft target, highly 
vulnerable to any stray warhead. In 
addition, critics warned that, in a crisis, 
the system could tempt both the Soviets 
and the US to exercise a first strike. 
Since Sentinel could handle a disorga¬ 
nised retaliatory strike far more capably 
than a coherent and massive first strike, 
both the US and USSR might reason 
that if a war seemed inevitable, a first 
strike would greatly reduce the damage 
the attacking nation might sustain. 

In an effort to penetrate Soviet de¬ 
fences, the US came up with a simple 
but effective countermeasure: MIRV. 
By allowing a single missile to saturate 
the defence with. 10 or more warheads, 
MIRVing effectively undermined the 
Sentinel-Galosh-type defence. In addi¬ 
tion, no reliable means of sorting out 
re-entry vehicles (RVs) from decoys 
outside the atmosphere was ever de¬ 
vised. 

In 1969, faced with the discouraging 
prospect that Sentinel could never really 
protect US cities and owing to mounting 
popular opposition to basing nuclear- 
tipped rockets near populated centres, 
the Nixon administration backed away 
from the concept, reoriented Sentinel to 
the defence of missile silos, and rechris¬ 
tened it Safeguard. 

In 1972, the Soviet Union and the US 
agreed to curtail sharply development of 
ABMs by signing the ABM Treaty in 
conjunction with limits on offensive mis¬ 
siles agreed to in the SALT I round of 
talks. Initially, the treaty limited both 
sides to two, and later one defence site 
(Moscow, in the case of the Soviets, 
and a Minuteman base for the US). 

The ABM Treaty, currently the only 



arms limitation agreement in force be¬ 
tween the US and the Soviet Union, is 
of unlimited duration and prohibits 
development, testing, and deployment 
of any ABM of the type now contem¬ 
plated by SDL All mobile systems — 
air-, sea-, and space-based — and all 
systems using technologies other than 
rockets are permanently banned. It can 
be revised by mutual consent once 
every five years. The treaty allows each 
party to withdraw when “extraordinary 
events have jeopardised its supreme in¬ 
terests.” 

In the aftermath of the ABM Treaty, 
the US eventually dismantled its ABM 
site in 1975, while the Soviets kept their 
Moscow system. In the meantime, both 
the Soviets and the US deployed 
MIRVed missiles. Result: The number 
of warheads on each side approximately 
quadrupled during the ’70s. 

The issue of strategic defence lay dor¬ 
mant during the rest of the ’70s while 

‘7 do not look forward to 
having our satellites, their 
mines, our countermines 
and so on, all floating 
around in the same 
place.” 

the Nixon, Ford, and Carter administra¬ 
tions focused on controlling the expan¬ 
sion of offensive arms. This effort 
ended in failure when the US did not 
ratify the SALT II agreements. The 
Reagan administration, sceptical at first 
of the prospects for arms agreements, 
turned out to offer a more fertile 
ground for cultivating the strategic de¬ 
fence approach. 

Soon after taking office, Reagan was 
briefed on strategic defence by two 


groups of proponents. One, based at 
Lawrence Livermore Lab and led by 
Edward Teller, urged the President to 
launch a broad research program to in¬ 
vestigate advanced missile defence con¬ 
cepts, especially Livermore’s own brain¬ 
child, an X-ray laser energised by a nu¬ 
clear weapon. A second group, called 
High Frontier, and led by former Gen¬ 
eral Daniel Graham, advocated the 
near-term deployment in space of a de¬ 
fensive system that would use current 
rocket technology. 

Both concepts, and others then being 
investigated % the Defence Advanced 
Research Projects Agency that were 
based on lasers or intense particle 
beams, differed from the Sentinel ap¬ 
proach in that they emphasised defences 
from space that could neutralise missiles 
during the boost and mid-course phases 
of flight. The idea of a three-tiered de¬ 
fence would cut down the need for each 
layer to be leak proof and prevent the 
last layer, the terminal defence, from 
being overwhelmed. Thus, for example, 
a defence with three layers, each 90% 
effective, would eliminate 99.9% of all 
warheads. 

Equally important, the boost phase is 
considered the most vulnerable leg of 
the missile’s flight. The booster is easy 
to spot and is far more fragile than the 
smaller RVs and there are fewer of 
them. The attack on the boost phase, 
which must by necessity come from 
space, is critical to the success of the re¬ 
maining layers. If, for example, a boost- 
phase layer designed to knock down 900 
out of 1,000 missiles only eliminates 
800, the mid-course and terminal de¬ 
fences will be faced with the awesome 
task of handling twice as many RVs and 
decoys as planned, and the terminal de¬ 
fence 10 times as many. 

In his speech in March 1983, Presi¬ 
dent Reagan ordered development of 
such a multi-layered defence. Adopted 
and now being carried out by the SDI 
Office, the plan includes a broad-based 




Left: the US Army’s experimental anti-missile missile. Right: SDI would stop missiles during the boost and mid-course phases of flight. 
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program of research and development 
into all non-nuclear defence systems. 
The nuclear-based X-ray laser is funded 
through the Dept, of Energy, as is other 
research on nuclear weapons. 

Funded last year at h.4 billion and 
with $3.7 billion requested for 1986, the 
program represents the largest current 
defence research effort. If it grows at 
the pace outlined by the administration, 
it will rapidly become the largest mili¬ 
tary program since the Manhattan Proj¬ 
ect. 

The research now included in SDI did 
not originate with the president’s 
speech. Instead the defence initiative 
centralises research already ongoing in 
various DOD programs, and greatly in¬ 
creases their funding for fiscal years 
after 1985. 

SDI and the Dept, of Energy nuclear 
weapons program aim at developing a 
wide panoply of defensive systems. 
These weapons fall into three catego¬ 
ries. The most exotic and most publi¬ 
cised are the directed-energy weapons 
— lasers and beams of accelerated par¬ 
ticles (protons, electrons, or hydrogen 
atoms) — that could strike against mis¬ 
siles at the speed of light or close to it! 

The second group consists of kinetic- 
energy weapons, a fancy name for 
projectiles that would have to ram the 
missile head-on to kill it, and could be 
accelerated either by conventional rock¬ 
ets launched from space platforms or by 
much newer devices that fire the projec¬ 
tiles electromagnetically. 

The third type of weapon is the X-ray 
laser, which is based on submarines and 
popped up on rockets into the vicinity 
of opposing ICBMs whose launch has 
been detected. The program is con¬ 
ceived of as a research effort leading to 
later development programs, with de¬ 
ployment of weapons, if any prove fea¬ 
sible and desirable, sometime in the 
1990s or later. 

As with Sentinel, SDI has been 
greeted with intense criticism, both 
from US scientists and from the Soviet 
Union. Leading American critics, in¬ 
cluding IBM’s Richard Garwin, Hans 
Bethe of Cornell Univ., Sidney Drell of 
Standford, and Ashton Carter of MIT 
(Massachusetts Institute of Technology), 
contend that SDI goals are unreachable 
and that the mere effort to pursue them 
will put an end to arms control, speed 
up the arms race, and possibly provoke 
a war. 

Key technical issues hinge on feasibil¬ 
ity. “There are three reasons why space 
based defences can’t work,” Garwin as¬ 
serts. “Such defences are too easily de¬ 
feated by countermeasures, too vulner¬ 


One countermeasure to SDI would be the fast-burn ICBM. The technology already exists. 


able, and hence too costly.” 

Critics claim that countermeasures 
such as fast-burn boosters greatly re¬ 
duce the time boost-phase defences 
have to operate and increase the attack¬ 
er’s ability to use the atmosphere for 
protection. Millions of decoys can fur¬ 
ther weaken and defeat US defences. 
“We have to remember that this project 
is not working against nature, as other 
research programs do, but against a 
determined opponent who will try to 
thwart anything we do,” Garwin points 
out. 

They are too vulnerable, says Garwin, 


because those based in space in peace¬ 
time (except the pop-up X-ray) can be 
targeted by systems as simple as space 
mines — bombs floating close to the 
stations — ready to explode on com¬ 
mand. US X-ray lasers can be destroyed 
by Soviet X-ray lasers launched shortly 
before a Soviet offensive. 

They are too costly, critics argue, be¬ 
cause there is no way to produce them 
more cheaply than their targets. The ex¬ 
pense of immense mirrors for lasers, ac¬ 
celerators for particle beams, and thou¬ 
sands of rocket projectiles is too great. 
The Soviets can therefore overcome 
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such a system just by building more 
ICBMs. 

SDI proponents deny that space-based 
weapons are impossible to defend. “In 
World War I, people started to shoot at 
airplanes, but that was not the end of 
aircraft,” says Maj. Peter Worden, 
assistant to SDI Director Lt. Gen. 
James A. Abrahamson. “We can use 
the same types of defences as aircraft 
used: armour, manoeuverability, decep¬ 
tion, dispersion ... and shooting 
back!” 

As to cost, Gerald Yonas, SDI’s 
scientific director, counters, “We are 
working on advanced automation and 
mass-production technologies to reduce 
the cost of all the systems we might de¬ 
ploy. We also have a tremendous cost 
advantage in launching our system into 
space in peacetime. With advanced, 
high-capacity boosters, we can do this 
much more cheaply than the Soviets can 
boost warheads into space during an at¬ 
tack.” 

Countermeasures can themselves be 
countered, Yonas points out. “We are 
developing cheap and effective ways of 
sorting out decoys and RVs.” Although 


WARS 

fast-bum boosters may make the de¬ 
fence job harder, it is not impossible, 
SDI supporters affirm. 

Technical arguments over feasibility 
strongly colour and overlap with the de¬ 
bate on the impact of Star Wars on 
arms control and prospects for war and 
peace. To critics, deployment of a half- 
baked system capable of dealing with a 
“ragged retaliation” but not a concerted 
first strike, could prompt a greater will¬ 
ingness on both sides to strike first in a 
crisis. This was the same argument used 
against Sentinel. For the same reasons, 
the Soviets contend the system is aimed 
at negating their capacity to retaliate. 

Some of the systems proposed, espe¬ 
cially the pop-up X-ray, appear to place 
the launching of nuclear weapons and 
the start of a war into the hands of 
computers. “The pop-up system must 
respond in only seconds. How can you 
put a human judgment in them?” asks 
Kosta Tsipis of MIT’s Program on Sci¬ 
ence and Technology for International 
Security. 

Deploying such a system would vio¬ 
late the ABM Treaty, jeopardise any 
arms control agreement, and lead to 


confrontation in space, Garwin and 
others say. “I do not look forward to 
having our satellites, their mines, our 
countermines, and so on, all floating 
around in the same place,” Garwin 
warns. 

To Yonas, however, the defence ef¬ 
fort represents the best hope for pre¬ 
serving world peace. “Look, the Rus¬ 
sians are practical. If the defensive tech¬ 
nology we deploy is really good, and 
they see that it is, they won’t invest in 
more missiles, but in a defence of their 
own. That way we can start down a 
road toward arms reduction. And as the 
number of missiles decreases, defence 
looks better and better.” As for con¬ 
frontation during deployment, Yonas 
replies, “If they think defence is good 
for them, they’ll come to terms with us 
that will ensure such confrontation 
won’t ever happen. If our technology 
isn’t so clearly superior, we wouldn’t 
deploy it, and we won’t.” 

Policy, therefore, as in far less mo¬ 
mentous issues, hinges on the central 
question of feasibility. ® 

Reprinted with permission from 
Aerospace America, August 1985, pages 
38-42. Copyright © American Institute 
of Aeronautics and Astronautics. 



ATTENTION 

Sound Professionals demand high 
quality loudspeaker systems at home, in 
the car and at work. 

Only Bose hifi speakers produce a 
combination of reflected and direct sound, 
similar to what you hear at a live concert. 
Not to mention stereo throughout your 
listening room, not just between the 
speakers! 

If you demand quality with lifelike 
performance you owe it to yourself to 
check out Bose Direct Reflecting Speaker 
systems for your home and car very soon. 


Please send me further information 
on Bose Speaker Systems. 

□ Professional □ Car 

□ HiFi □ Commercial 


—^MESi^tAustralia) Inc, 11 Muriel Ave) ^^^ 3 “ 
Rydalmere, 2116 N.S.W. Ph (02) 684-1022 ] 

___ I 
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Panas(MiicN3 
in a class (rf its own 


Every once in a while a genius is born, 
whose natural ability projects well above 
the rest. 

From GEC-National comes the Panasonic 
N3 colour video camera, the first with 3 
Newvicon half inch pick-up tubes that 
enable it to record high contrast subjects 
virtually burn free. A camera so sensitive 
that the signal-to-noise ratio figure is 54dB 
at an illumination level of 1400 lux, while 
minimum required illumination is 22 lux at 
f1.4 with 18dB gain. 

Impressed? 

Add to these outstanding features a newly 
designed auto centering circuit that gives 
precise registration even from the unstable 
position of a cameraman’s shoulder, a 
feedback beam control circuit which 


SYDNEY (02) 887 6222 MELBOURNE (03) 813 2977 
PERTH (09) 382 1144 BRISBANE (07) 52 3801 
ADELAIDE (08) 272 3100 


significantly reduces comet tailing, plus 
standard features including full field colour 
bar generator, auto white and black facility 
with memory battery and built in gen lock 
circuit board. 


Now, can you see more clearly why the 
Panasonic N3 from GEC-National is certain 
to have a brilliant future? 


The N3 is designed with ENG applications 
in mind and weighs only 6.5kg with 
10 X zoom and 1.5 electronic viewfinder. . 
To find out more about this clever little 
video camera, send in the coupon 
or give us a call — the rest 
is academic. 
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• PHONEYOUR ORDER —ALTRONICS TOLL FREE 008999007 • 


• PHONE YOUR ORDER—ALTRONICS TOLL FREE 008 999 007 • 


Toroidal Power 
Transformers 


M 3075 40 + 40 

iSea 10 Up $43.50 

300 Watt Models 


$45 


Dimensions and Weight 

160 VA Modsta 110 Olam. 45mm 
H. 1.8Kgs Leads 200mm 
300 VA Modala 125 DIam. 45mm 
H. 25Kgs Leads 200mm 


$55 


$52.50 


ea 10 Up 


Low Cost 1C 
Inserters Extractors 

• CMOS SAFE conductive plastic, 

• Exclusive bent pin alignment 
guides in handle. 8 to 40 pins. 

• Ground strap can be connected. 

• One hand operation. 

T 2520 1C Inserter 14/16 Pin $7.95 
T 2524 IC Inserter 18/20 .. $7.95 
T 2528 IC Inserter 24/28 i. $8.95 
T 2536 IC Inserter 36/40 " $8.95 
T 2550 IC Extractor 8^0 ii $2.95 


Low Cost 

Multipurpose Power 
Transformer 

240V to 9, 12, 15,18, 21, 24 volts at 60VA 
(60W) High gra<. 

Our Multitap 1 amp and 2 amp 
Transformers have proved so popular wi 
decided to release a big brother. Made rigi 
e in Australia. Use of high grade Siilcc 
5i has enabled surprisingly comoact 
dimensions (70i---- 


An 0xclu$l¥» Altronic* Dotign 

Just $22.50 


New PCB Mount Mains Mu Metal Shielded 
Transformers Microphone and Input 

Transformers 


Microphone Type 

Primary: 200 Ohm 
Secondary: 50K Ohm 
A high quality Item eminently suited 
to mixers, PA amplifiers and where 
an ultra low "hum" pickup level Is 
desired. 

M0701 $19.50 10up$18.30 


$9.80ea 

$9.20ea 

$8.40ea 


Bridging/lsolating type 

Use for coupling audio modules- 
prevents earth loops, hum etc. 
Essential coupling device where 
isolating is required. 

Nominal Impedance Ratio 
10K/10K (1:1) 

M 0702 $19.50 10 up $18.30 


Stereo Mixers at 
Low Import Price 

ATTENTION— Social Clubs, Schools, Churchs,Dis¬ 
co Operators, Entertainers, Hotels, Night Clubs and 
sporting Bodies. With Altronics low prices—here is 
your opportunity to install one of these outstanding 
sound control mixers. Both models include 
microphone "Soundover" facility—making either 
ideal for live entertainment use. 

Stereo 
Audio 
Mixer 

A 2550 

$125 

240V Mains 
Operated 

This brilliant little mixing console Is absolutely packed with features. 
Allows blending of Microphone, two Phono inputs and either two Tape or 
Turner inputs • Right and left VU meters • Separate Bass and Treble 
controls • 5 slide level controls* Fader control between Phono pickups for 
professional cueing • Headphone monitor switch • Talkover facility. 
SPECIFICATIONS: 

• Input Mic 0.5mV 600 Ohms Phono 3mV 50K Ohms Tape/Tuner 150mV 
100K Ohms • Output 250mV •Frequency Response 20Hz to 20Hz (plus or 
minus Idb) • Tone Control (Treble) lOKHz (plus or minus 12db) • Tone 
Control (Bass) 100Hz (plus or minus 12db) • Distortion Less than 0.07% • 
S/N Ratio More than 60db • Headphone Impedance 4—6 Ohms • 
Dimensions 318 (L) x 217 (W) x 85 (H) 

Pro-Quality Stereo Console 


VALUE 


A 2570 


$399 


„ • Fantastic Tape recordings • Even Stereo/Mono V 
recording. A truly professional deck that features separate R/L 5 bana 
graphic equalisers • Echo and Peak LED level indicators • Talkover facility 

• Separate H/Phone level control • Patch switch bank • Individual 
microphone, Phono 1 Phone 2, Aux/Line 1, Aux/Line 2, and Master slide 
level controls. — Blend up to two magnetic or crystal turntables, two 
tape decks or tuners and two microphones all at once!! 
SPECIFICATIONS: 

• Input Mic 1—9.5mV 600 Ohms Mic 2—O.SmV 600 Ohms Mic 2—0.5mV 
600 Ohms (low imp.) 2.5mV 10K Ohms (low imp.) Phono 1 & 2 (Mag) 3mV 
50K Ohms Phone 1 &2 (Cry) 150mV 100K Ohms Tape/Tuner 1 &2150mV 
100K Ohms • EqusIlMr 5 frequency bands—60Hz, 250Hz, IKHz, 4KHz, 
12KHz—Boost Cut range-plus or minus 12db @ Centre frequency. • 
Output 1.5V/0.775V (Selectable) • Frequency Response 20Hz to 20KHz 
plus or minus 1 db • Distortion Less than 0.05% • S/N Ratio More than 50db 
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Save money by building this high-gain Yagi 
antenna for UHF band 4, 520 to 620MHz. It is 
an 18-element Yagi design with 16 directors, 
folded dipole and a corner reflector and it gives 
a performance comparable with the best 
commercial antennas currently available. 

by BOB FLYNN & LEO SIMPSON 


For many years now, building TV an¬ 
tennas has not been a popular pastime 
with electronics enthusiasts. Principally 
this has been because commercial VHF 
antennas have been reasonably priced 
and of good performance. There has 
also been a continuing problem with the 
non-availability of special brackets and 
saddles to attach the various elements 
to the boom and the quantity of alu¬ 
minium needed to make an antenna 
equivalent in performance to a commer¬ 
cial design has been quite expensive. 

So much so that few people have 
bothered with making their own TV an¬ 
tenna although we have published arti¬ 
cles on the subject, the most recent 
being the six-part series entitled “How 
to obtain better TV reception” (June 
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1983 to March 1984). 

UHF antennas are a different proposi¬ 
tion though. For a start they are no¬ 
where near as large and unwieldy and 
they can be built using a relatively small 
quantity of aluminium which can be of 
thicker stock than an equivalent com¬ 
mercial model. They also can be built 
without resorting to special hardware, 
and can be assembled using pop rivets 
or self-tapping screws. 

This does not mean that we are fore¬ 
casting a renaissance of do-it-yourself 
antenna construction but the antenna to 
be described is quite a practical proposi¬ 
tion for those with access to basic 
metal-working tools, ie, vice, hacksaw, 
electric drill and pop-rivet gun. 

In setting out to present this project. 


we decided to produce a design for 
fringe-area reception. The reasoning be¬ 
hind this is that UHF antennas for close 
metropolitan reception are cheaper and 
therefore there is less advantage in 
building your own. 

Hence we decided to produce a de¬ 
sign which would have a performance at 
least equivalent to the most popular 
fringe antenna currently on the market, 
the Hills TC18. This is a tried and 
tested unit, based on a design from the 
UK company, Antiference. According¬ 
ly, we have produced a design which is 
roughly equivalent. The major differ¬ 
ence is that our design has been opti¬ 
mised for channel 28 which is presently 
the only one operating in the Australian 
UHF Band 4. 

Antenna design 

A typical Yagi, whether designed for 
HF, VHF or UHF, follows the same 
general principles. There is a dipole, 
usually a folded type, which is cut to be 
resonant at the frequency of interest. In 
the case of a broadband design, as all 
television antennas are, the dipole is 
usually cut to resonate at the centre fre¬ 
quency of the wanted channel or band. 

The dipole is aimed broadside at the 
transmitter so that it intercepts the radi- 
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The corner reflector is secured to the boom using gusset plates and pop rivets or self-tapping screws. 


ated RF energy. Behind the dipole is a 
reflector which is usually a single rod or 
in the case of the design presented here, 
a number of rods or elements arranged 
as a corner reflector. The reflector ele¬ 
ment or elements are cut slightly longer 
than the dipole so that they reflect 
energy from the transmitter which is not 
absorbed by the dipole back to the di¬ 
pole and thus enhance the signal pick¬ 
up. 

In front of the dipole are a number of 
shorter elements called directors. Be¬ 
cause they too are resonant, albeit at a 
slightly higher frequency, they have the 
effect of absorbing RF energy from the 
transmitter and then re-radiating it to 
increase the pickup of the dipole. 

As well as increasing the gain of a 
Yagi antenna, director elements have 
the effect of making the antenna much 
more directional, so that it becomes less 
responsive to ghost signals which come 
from angles other than that of the trans¬ 
mitter. In addition, the directors have 
the effect of lowering the source imped¬ 
ance of the dipole element which can 
have important ramifications when it 
comes to matching the antenna to its 
cable and ultimate load (in this case, 
the TV set). 

For its part, the reflector also in¬ 
creases the forward gain of the antenna 
system and makes it less responsive to 
signals coming from behind the anten¬ 
na. The technical term for this is front- 
to-back ratio. 
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So these are the three sorts of ele¬ 
ments used in a Yagi: dipole, reflector 
and directors. In a narrowband antenna 
such as might be used for one of the 
amateur bands, all the directors are usu¬ 
ally cut to the same length, which maxi¬ 
mises the gain at a particular frequency. 
That would be no good for a TV anten¬ 
na, even one intended for a single chan¬ 
nel, as it could result in reception which 
might lack sound or have poor picture 
bandwidth (no definition) and no 
colour. 

To make the antenna broadband, the 
directors are progressively tapered so 
that they resonate at points within the 
reception band. As well, the reflector is 
cut to resonate at the bottom of the 
wanted band, so that between them, the 
lengths of the reflector, dipole and di¬ 
rectors give satisfactory and even gain 
over the wanted range of signal fre¬ 
quencies. 

Another measure employed to give 
the antenna broad bandwidth is making 
the dipole and directors of wide physical 
cross-section, ie, making the dipole out 
of wide metal strip rather than small 
diameter rod or wire. 

It is at this point that the advantages 
of UHF TV transmission become evi¬ 
dent. And if the following seems like 
making a virtue out of necessity, then 
so it is. Consider that a dipole must be 
cut to resonate at the frequency of in¬ 
terest. Its length will therefore be close 
to one half wavelength of the signal fre¬ 


quency. The formula for this is simply 
150 divided by the frequency, to give 
the dipole length in metres. (This is an 
approximate formula only, used for 
illustration). 

This means that a dipole cut to reso¬ 
nate at 50MHz will have a dipole three 
metres long, while a dipole cut to oper¬ 
ate at 500MHz will be 30 centimetres or 
a tenth of the size for 50MHz. 

Unfortunately though, the signal 
picked up by a dipole is directly propor¬ 
tional to the field strength in which it 
operates and this is measured in 
volts/metre. So for a 50MHz dipole in a 
field strength of one millivolt/metre (a 
typical signal in the reception area of a 
TV transmitter), the recovered signal 
would be three millivolts. But for a 
500MHz dipole operating in the same 
field strength, the signal picked up 
would only be one tenth, or three hun¬ 
dred microvolts. (One microvolt is one 
millionth of a volt). 

Now while the average TV set will 
give excellent reception on a signal of 
three millivolts, it is only the excep¬ 
tional set which gives noise-free recep¬ 
tion at 300 microvolts. Therefore, to 
make up the difference, UHF antennas 
usually have a lot more directors than 
typical VHF antennas. So while a typi¬ 
cal VHF antenna cut for channel 2 
(around 65MHz) will only have one di¬ 
rector, a UHF antenna will usually have 
10 or more directors to give about the 
same signal. 






SCAN-SPEAK 200 & 300 

The professional kits from the 
kit professionals. 





SCAN-SPEAK 300 Kit 
Total kit price $1598 


SCAN-SPEAK 200 Kit 
Total kit price $898 



INTRODUCTION PRICE 
IN APRIL ONLY: 

n399 

incl. cabinets and freight 


The new SCAN-SPEAK 300 is a larger version of the successful model 
200. The powerful 10" woofer gives on extended bass response down 
below 40 Hz At the same time, it can produce very high power level, 
even with medium sized amplifiers, due to its high efficiency 

FOR MORE INFORMATION ON THESE KITSPEAKERS PLEASE CONTACT THE 
SOLE AUSTRALIAN DISTRIBUTOR: 

SCAN AUDIO Pty. Ltd. 

52 Crown St., Richmond 3121 
Ph. (03)429 2199 


The Scan-Speak 200 Kit offers you the opportunity to build and enjoy a 
speaker system which produces magnificent results over the entire 
sonic spectrum - at a price which would be trebled, or more, in 
ready-made imported speakers. 

The key to performance lies in the components used. Both the woofer 
(180mm) and the terra-fluid soft textile dome tweeter (19mm) are 
manufactured in Denmark by Scan-Speak. Their drivers are chosen by 
such world leading names as ProAc, Linn, NAD, Carlsson, Rogers - just 
to name a few. 

The dividing network is a most advanced L-C design, using metalised 
polypropylene capacitors with a polystyrene by-pass, gMng the 
speakers an outstanding transient response. The heavy-duty inductors 
are air cored, using far thicker wire than commercial x-overs. The 
internal wiring is done with 516 strands cables. 

The result is a sound that the hi-fi critics now are raving about 

"An impressive debut from Scan-Speak...should leave most of the 
competition at the post 

"Imaging was very good indeed to excellent..instruments were well 
placed and rock solid in position, with a sense of space around 
them... The midrange was smooth and the treble transparent and 
detailed;' 

"...unfussed on complex orchestral and massed choral works. ...bass 
was deep...no sign of doubling even at the lowest frenquencies...;' 
Frequency response is 50 to 20kHz ± 3 dB, sensitivity is 89 dB, crossover 
point 3kHz and 2nd and 3rd harmonic distortion is less than 0.7% (100 
to 20kHz). 

The kit comes with easy-to-follow instructions. No carpentry skills are 
required. All exposed cabinet areas are timber veneered. When 
assembled, each speaker measures 65 x 26 x 36cm. The optional 
stand is veneered and lifts the speaker 30cm from the floor. The price is 
$68.00 per pair 
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The main boom is supported by a shorter parallel boom attached to the mast via a large gusset plate and two U-bolt clamps. 


Antenna 

The net effect is that UHF antennas 
are much more directional than typical 
VHF antennas and so give reception 
which is much less plagued with ghosts. 
That is the virtue of necessity, referred 
to above. When you consider that UHF 
TV reception is also just about immune 
to most sources of man-made electrical 
interference, it has quite an advantage. 

So the design presented here has 16 
directors, a folded dipole and a comer 
reflector. The reason a corner reflector 
is used instead of a single reflector ele¬ 
ment is that it improves the front-to- 
back ratio, increases the gain slightly 
(over a single element reflector) and re¬ 
duces the vertical acceptance angle. 
This last factor means that the antenna 
will be less responsive to signals re¬ 
flected by aircraft which, in severe 
cases, can be sufficient to cause very 
bad rapidly moving ghosts and picture 
flutter. 

By the way, we refer to the design 
presented here as an 18-element Yagi, 
ie, dipole, reflector and 16 elements. 
That is in line which Australian and 
European practice. Some manufacturers 
prefer, for obvious reasons, to count all 
the reflector components as elements. 
By that criterion, our design could be 
called a 20-element unit. 

The reason such a rating method is 
not ideal is that each additional element 
in a comer reflector gives very little, if 
any gain, whereas each additional direc¬ 
tor means an increase in the overall 
length of the antenna (for the boom) 
and a greater increase in cost, which is 
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why some manufacturers prefer to count 
every separate part as an element. 

Construction 

So much for the theory. Our antenna 
design is built around a 19mm square 
section aluminium extmsion with a wall 
thickness of 1.5mm. This square section 
makes for a strong boom to which the 
various elements can be easily attached. 
The 16 directors and three reflector ele¬ 
ments are made from aluminium strip 
with 3 X 10mm cross-section. 

The accompanying drawings show the 
lengths and positions of all elements on 
the boom and show how the comer re¬ 
flector is assembled. Each element is se¬ 
cured to the boom via two pop rivets, 
or failing those, via two galvanised self 
tapping screws. Note that the directors 
are progressively tapered in length, in 
groups of four, from 231mm to 198mm. 
Their spacing also progressively reduces 
from director D1 to D4 and then stays 
constant at 112mm for successive direc¬ 
tor elements. 

Accuracy of metalwork is particularly 
important for a UHF antenna such as 
this and so the specified dimensions 
should be adhered to as closely as 
possible. 

The folded dipole is fashioned from a 
strip of 1.5mm thick aluminium, 44mm 
wide and 566mm long. This has notches 
cut into each end before folding and 
should also be drilled as shown. 

The method of folding is also illus¬ 
trated in the diagram. Briefly, the 
method is as follows. Clamp the pre¬ 
pared strip of aluminium to your bench 
or table together with a pipe or dowel 
of 31mm diameter. Then use your set 


square to line up with one of the “A” 
guide lines. This is so that the two radi- 
used bends are precisely located. This 
done, fold the dipole up and over the 
pipe, in the direction of the arrow. The 
process is then repeated for the other 
end of the dipole. When finished, the 
two free ends of the dipole should be 
lined up and with a gap of about 6mm. 

This gap is bridged and supported by 
a tie piece fashioned from a piece of 
3.2mm thick clear acrylic material 
(Lexan or Perspex) measuring 44 x 
65mm. This is secured to the ends of 
the dipole using four plated 6BA 
screws, nuts and lockwashers. Alterna¬ 
tively, four pop rivets could be used. 

The dipole is secured to the underside 
of the boom using three pop rivets or 
self tapping screws. 

As mentioned above, the antenna em¬ 
ploys a comer reflector, which consists 
of three elements. Reflector element R1 
is attached to the boom while elements 
R2 and R3 are attached to angled mem¬ 
bers made from the same square section 
tube as the boom. These are 162mm in 
length and are attached to the boom 
with the aid of gusset (cleat) plates, 
made of 1.5mm thick aluminium and 
also attached with the aid of pop rivets 
or self-tapping screws. 

The pop rivets should preferably be of 
the closed type (for waterproof applica¬ 
tions) and have aluminium instead of 
steel mandrels, to minimise the chance 
of corrosion. 

The boom is supported and strength¬ 
ened by a short parallel boom attached 
to it by 75mm x 4mm bolts and wing 
nuts and spaced away from it by 25mm, 
by tubular spacers. These may be of 
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The downlead is connected directly to the dipole. Use a plastic jar lid and silicone caulk to weather-seal the termination. 


fibre or aluminium. This short boom 
section is then attached to the mast via 
a large gusset plate made of 3.2mm 
thick aluminium. This is drilled to take 
two mast clamp and saddle assemblies. 
These allow the antenna to be securely 
mounted to the mast as well as allowing 
it to be fixed horizontally or aimed 
slightly upwards, if necessary to opti¬ 
mise signal pickup. The saddles of the 
mast clamps should be against the gus¬ 
set so that they contribute to its stiff¬ 
ness. 

Termination 

No balun is necessary to match this 
antenna to 75-ohm coax cable. We have 
tried it directly connected to the TV set 
via cable or via a VHF/UHF diplexer 
such as the model made by Hills. In 
both cases the performance was very 
good. 

The cable inner conductor is termi¬ 
nated to one side of the dipole via a 
plated 6BA screw with washers and nuts 
to lock the connection. The shield and 
i outer cable itself is clamped to the other 
side of the dipole with a short clamp 
i made from scrap aluminium secured 
' with two 6BA screws with nuts and 
lockwashers. 

The whole cable termination should 
be protected from the elements with a 
suitably sized plastic jar lid cut to fit 
snugly over the cable. The assembly is 
then sealed and fixed in place with sili¬ 
cone sealant. To prevent strain on the 
cable it should be secured to the boom 
and mast with plastic cable ties. 

We also suggest that the ends of the 
booms and reflector assembly be sealed 
to stop whistles from the wind. This can 


be done by stuffing the ends with paper 
and then sealing them flush with epoxy 
resin. Alternatively aluminium centres 
can supply Delrin plugs to suit. 

To protect the whole antenna from 
the elements, especially if you live by 
the seaside, we suggest it be painted 
with an etch primer and finished with 
an aluminium loaded paint such as Brit¬ 
ish Paints “Silvar”. 

Our tests indicate that the prototype 
antenna had a performance which was 
at least as good as, if not slightly better 
than the benchmark antenna, the Hills 
TC18/B4, at least as far as SBS channel 
28 signals in Sydney are concerned. The 
prototype antenna appeared to have 
slightly more gain and slightly better 
front-to-back ratio. (For reference, the 
Hills TC18/B4 has a claimed gain of 
14.7dB and a front-to-back ratio of 
30.7dB. For those not in the business of 
making their own, it is a very good 
antenna.) © 


Bill of materials 

3 metres of 19mm square 
section tubing with 1.5mm wall 
thickness 

5 metres of aluminium strip, 3 x 
10mm cross-section 
600mm of 1.5mm thick 
aluminium, 44mm wide 
Six dozen pop rivets or 
galvanised self-tapping screws 
2 U-bolt pipe clamps to suit mast 
2 75mm long galvanised 4mm 
diameter bolts and wingnuts to 
suit 

2 tubular spacers to suit bolts 
6BA screws, nuts and 
lockwashers 

Miscellaneous 

Scrap 1.5mm and 3.2mm thick 
aluminium, epoxy adhesive, 
scrap Lexan, paint as specified 
in article. 


Your chance to buy well known 
Silver-Reed Daisy Wheel Printers excI Sales inci 
stiil in manufacturers carton, 

EXP550 Parallel 
EXP550 Serial 

• Print speed 19 cps (max) 

• First rate letter quality 



Tax Tax 

$380 EA $420 EA 
$380 EA $420 EA 

• Bidirectional 

• Paper width 432 mm (17 i 


For further details contact:- Roger Cotterell 
VSI Electronics (Aust) Ry Ltd 16 Dickson Ave, 
ARTARMON NSW 2064. Tel: (02) 439 4655 
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HIFI REVIEW 


A 


ADC CD-100X 


compact disc player 


ADC is a new brand on the Australian market 
as far as compact disc players are concerned 
although older readers will recall the popular 
ADC cartridges of about a decade ago. The 
ADC brand is now applied to a range of 
graphic equalisers and this compact disc 
player, which is made in Japan. 


As with many CD players on the 
market now, the ADC CD-IOOX is not 
unique in the slightest. It is finished in 
black with grey lettering and it is a front 
drawer loading machine. Dimensions 
are 341mm wide, 293mm deep and 
88mm high and weight is 3.3kg. 

The control panel for the machine has 
a fairly busy appearance due to the 
number of labels but the control line-up 
is fairly standard. There are 10 pushbut¬ 
tons in all, with functions as follows; 
Play/pause, Stop/open, Skip forward. 
Skip back. Forward, Reverse, Memory 
Enter/set, Memory clear, Repeat and 
Time remaining. As well, there is a 
power pushbutton on the left-hand side 
of the panel, just below the disc drawer. 

The rear panel is bare apart from the 
RCA output terminals, the mains volt¬ 
age selector and the power cord. The 
machine is labelled as being “double- 
insulated” and is fitted with a sheathed 
two-core flex and moulded Australian- 
style 2-pin plug. 

Removing the top cover reveals a 
spacious plated steel chassis substan¬ 
tially occupied by a large PC board. 
There are also vertically mounted 
boards behind the front panel and on 
the right-hand side of the chassis. Most 
of the circuitry is contained in three 
large integrated circuits, made by Sony 
and Hitachi. The ADC is a 16-bit ma¬ 
chine with a single digital-to-analog con¬ 
verter and a seventh-order passive filter. 

The CD player mechanism has a very 
pliant suspension and has an interesting 
clamp system on the underside of the 
chassis. This employs a plastic clamping 
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piece and two screws, plus a nylon lock¬ 
ing screw. 

Transit clamping screws for most com¬ 
pact disc players are a nuisance because 
they are bound to be lost once they are 
removed for playing. The ADC player 
solves this problem by providing a new 
position for the clamp and transit screws 
when in the playing mode. 

In this way, if you have to pack up 
the player for transport, you don’t have 
to search for the screws and clamp. 
They are right there on the chassis, 
together with instructions stamped into 
the metal. Other CD player manufac¬ 
turers would do well to come up with a 
similar solution. 

When the player is turned on, the 
small vacuum fluorescent display shows 
a “1” to indicate that it is alive. Then 
pressing the Play/pause or Stop/open 
button causes the drawer to slide open 
ready for a disc. Pressing one of the 
same two buttons then causes it to 
close, ready to be programmed for play. 
Alternatively, if Play is pressed the 



music will start almost immediately. 

It is also possible to push on the disc 
drawer to make it retract, a good fea¬ 
ture which prevents mechanical abuse. 

Playing features of the ADC are fairly 
standard for most machines. The only 
facilities it really lacks are audible fast 
forward and reverse, and index pro¬ 
gramming which most people don’t use 
anyhow. 

Performance 

Most of our tests on the ADC CD- 
lOOX were made with the Technics SH- 
CDOOl and an AWA noise and distor¬ 
tion meter which has a steep rolloff 
20kHz filter. This latter feature is im¬ 
portant in making some of the measure¬ 
ments. 

Frequency response turned out to be 
very flat, even for a CD player, with 
virtually no deviation at all from 20Hz 
to 5kHz. Above 5kHz there is a 
very slight rise in the response to 
+0.6dB at 15kHz and then dropping 
back to OdB at 20kHz. Many players 
are down by as much as 2dB at 20kHz 
so the ADC machine stands out for this 
parameter alone. 

Separation between channels was also 
very good with figures of 92dB at 
lOOHz, 93dB at IkHz and 80dB at 
lOkHz (worse channel figures in each 
case). 

In the same vein, linearity test results ' 
were outstanding with no error at 
-70dB, +0.2dB at -80dB and +2dB at 
-90dB. We were able to measure these ' 
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results in spite of a residual 44.1kHz 
signal at -78dB with respect to OdB 
level. (We were able to remove this 
from the measurements with the distor¬ 
tion meter’s 20kHz filter.) 

Total harmonic distortion results were 
also very good with the results being 
around .006% for frequencies up to 
IkHz. Above this point the distortion 
rises gradually until it reaches .027% at 
15kHz. Above there the THD figure 
rises more rapidly to 0.3% but these 
figures are clouded by the 44.1kHz 
sampling artefacts in the distortion 
products. 

Checks on the tracking performance 
of the machine using the Philips No 4A 
test disc gave it a clean bill of health. It 
sailed through all the tests with not so 
much as a hiccup. And the machine also 
managed to load and play most of the 
tracks on our badly scratched sample 
disc which is a pretty good result. Some 
machines can’t even load the contents 
of this particular disc, let alone play any 
of the tracks. 

Nor was the ADC overly susceptible 
to shock and jarring. We judged that it 
was quite immune to sideways jarring 
but somewhat less so to jarring the top 
panel of the case. Overall though, it 
was good. 

Having said all that, the machine 
sounds particularly good too. Compared 
with many other machines, which have 
that slight rolloff at the top end, the 
CD-IOOX has a very clean and extended 
top end. We have to recommend it as a 
very good all round machine. 

Recommended retail price of the 
ADC CD-IOOX is $599.00. For further 
information and demonstration, contact 
hifi stores, Jaycar Electronics stores or 
the Australian distributor. Concept 
Audio Pty Ltd, 98 Old Pittwater Road, 
Brookvale, NSW 2100. Phone (02) 
938 3700. (L.D.S.) 





Inside the CD-IOOX — most of the circuitry is mounted on a large PC hoard. 


SPECIFICATIONS 

Frequency response . 

.±0.8dB (10Hz to 20kHz) 

Total harmonic distortion . 

004% 

Signal-to-noise ratio. 

.96dB or more 

Channel separation (1kHz). 

90dB 

Output level . 

2V RMS at 600 ohms 

D-A conversion. 

.16 bit linear 

Filter 

.passive 7th order 

Error correction. 

.CIRC dual system 

Dimensions (W x H x D). 

.341 X 88 X 293mm 

Weight. 

.3.3kg 
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An introduction to hifi Pt.4 


CARTRIDGES & 
STYLI EXPLAINED 


For fifty years or more, phonograph records have been a vital 
part of domestic sound systems and, while their dominance is 
now threatened by the digital compact disc, they are likely to 
be around for quite a few years yet. In this chapter, and the 
one to follow, we examine the technology of conventional 
records and record players. 


by NEVILLE WILLIAMS 


In practical terms, the so-called 
“black disc” has a longer history than 
any other item in a domestic sound sys¬ 
tem. The basic principle dates back to 
pioneers like Edison, Berliner, Bell and 
Tainter, who were offering their phono¬ 
graphs, gramophones and graphophones 
for sale before the turn of the century. 

“Graphophone”, along with many 
other such names, has long since been 
forgotten but “phonograph” and 
“gramophone” are still with us as 
generic nouns signifying a record 
player. Of the two, “phonograph” — 
abbreviated to “phono” — is the one 
most commonly used in the context of 
domestic audio equipment. 

However, while modern, high-per¬ 
formance phono decks have their roots 
in the past, they are nevertheless the 
end result of decades of dedicated re¬ 
search and development, topped off 
with a significant content of space-age 
precision and technology. 

Before discussing the major compo¬ 
nents in a modern, quality phono deck, 
it may be helpful to look at the record 
groove itself — a source of wonderment 
to many: how can a groove in the sur¬ 
face of a disc capture and store sound, 
especially sound as complex as that of a 
symphony orchestra? 

The record groove 

The answer to that question follows 
on from the closing paragraphs of Part 
1, dealing with sound waves. We 
pointed out there that multiple pressure 
waves from a sound source, whether 
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simple or complex, add up to a single 
pressure resultant at any one instant at 
any given point in a sound field. 

The resultant varies continuously, de¬ 
pending on the instantaneous sum of 
the individual components. In a sound- 
field, an eardrum, or a microphone dia¬ 
phragm, vibrates in response to the con¬ 
stantly varying pressure resultant (or 
sound pressure “envelope”) at that 
particular point. 




Fig.l: (a) represents a few cycles from the 
sound pressure envelope of a trumpet; (b) 
suggests how the same waveform might 
look as the segment of a groove in a lat¬ 
erally recorded disc. 

Fig. 1(a), reprinted from this earlier 
section, depicts a few cycles from the 
sound pressure envelope of a trumpet. 
Imagine this being picked up by a mi¬ 
crophone and fed to a recording head 


inscribing a lateral (sideways modulat¬ 
ed) groove in the surface of a master 
disc. 

Fairly obviously, the groove devia¬ 
tions would be essentially proportional 
to those of the source signal but, to be 
physically traceable by a playback 
stylus, they need to be suitably adjusted 
in amplitude and elongated by virtue of 
groove speed, more or less as depicted 
in Fig.l(b). 

When that same fragment of groove is 
replayed, the original signal (la) will be 
recovered — hopefully along with the 
rest of the trumpet solo — to be fed to 
an amplifier and loudspeakers and en¬ 
joyed by all! 

In short, a record groove can logically 
be regarded as a graph of a sound pres¬ 
sure envelope, not drawn on paper, but 
inscribed as a wriggly spiral, hundreds 
of metres long, in the surface of a disc. 
The more complex the source signal, 
the more complex the pattern of devia¬ 
tions in the groove, and therefore the 
more complex the sound pressure pat¬ 
tern ultimately radiated from the loud¬ 
speakers. 

Groove size, shape 

In the era of mechanical reproduc¬ 
tion, the groove and “needle” geometry 
had to be sufficiently rugged to provide 
adequate drive for an acoustic dia¬ 
phragm and horn system. However, 
with the widespread adoption of “elec¬ 
tric” pickups and amplifiers in the ’30s, 
a less cumbersome system became pos¬ 
sible, although it did not actually 
emerge until after the war. 

Fig.2 indicates the relative size of the 
“coarse groove” geometry (a) used in 
78rpm shellac discs and (b) that adopted 
for “fine groove” LP vinyl records. 

Coarse grooves were originally played 
with steel “needles” designed to wear to 
the shape of the groove while playing. 
Towards the close of the era, they gave 
way to “permanent” styli with a hemi- 









Fig.2: (a) depicts a “coarse” (78rpm) 
groove being played by a hemispherical 
jewei tipped stylus; (b) indicates the rela¬ 
tive geometry of the groove and styius 
adopted for the originai LP discs. 

spherical jewel tip, as shown, comnionly 
ground to a radius of 63/Ltm (0.0025in). 

By contrast, fine groove technology 
called for a tip radius of (initially) 25^m 
(O.OOlin) and a much lower tracking 
force (or weight) on the stylus — down 
from 30 grams or more to five grams or 
less. 

Apart from the advantage of longer 
playing time and lower noise, the new 
standards encouraged progressive 
refinement of both recording and replay 
equipment, in terms of wider frequency 
response, lower distortion and greater 
dynamic range. Further impetus was 
provided by the subsequent introduction 
of stereo recording and playback. 

45/45 stereo system 

And that raises the question as to 
how it is possible to record two separate 
audio signals in the one groove, repre¬ 
senting the left and right stereo 
channels. 

Fig.3 depicts the situation with ordi¬ 
nary mono lateral recording. The cut¬ 
ting stylus is driven from side to side (a) 
by the incoming audio signaTsuch that 
the groove (b) deviates to the left and 


Fig.3: In a mono recording, groove modu¬ 
lation is purely lateral, the depth of the 
groove remaining substantially constant. 
Compare this diagram with Fig.4f (below). 

right of its unmodulated path, the depth 
remaining substantially constant. 

For mono playback, the head and arm 
must be free to follow slight undulations 
or eccentricities in the disc or turntable 
but the stylus system itself needs only to 
sense lateral groove deviation, generat¬ 
ing a single, mono output signal as it 
does so. 

By contrast, stereo LP recording and 
playback, introduced in the late ’50s, 


uses the so-called “45/45” configuration. 
As indicated in Fig.4(a), it involves twin 
drive systems for the cutting stylus, each 
mounted at 45-degrees to the horizon¬ 
tal, and a complementary 45/45 mech¬ 
anism in the playback head. 

If signal drive is confined to the left 
channel (b) only the inner wall of the 
groove is modulated. Conversely, signal 
to the right channel only modulates the 
outer wall of the groove (c). 

With different signals applied simulta¬ 
neously to both channels, different 
modulation patterns appear on the re¬ 
spective walls. Depending on the instan¬ 
taneous relationship of the drive signals, 
the stylus may move sideways, upwards 
or downwards, with the groove being 
modulated both laterally and vertically 
(d). 

For stereo playback, the process is 
reversed, with the pickup stylus assem¬ 
bly responding to modulation on either 
or both walls and generating separate 
left-channel and right-channel signals. 

Stereo-mono compatible 

In practical recording situations, 
sound sources near the centre of the 
stereo sound field may produce similar 
signals in both channels, particularly at 
lower frequencies. Depending on the 
phase relationship of the cutter drive 
circuits, these “common mode” signals 
could cause the cutter to move either 
vertically (e) or horizontally (f). 

Standard recording practice requires 
that “common mode” or “centre stage” 
signals produce lateral deflection of the 
cutter (f) equivalent to normal mono 
(Fig.3b). This ensures a basic compat¬ 
ibility such that a mono cartridge can 
play a stereo disc, and vice versa, the 
signal content being normal in each 
case, except for the absence of stereo 
information. 

(Note that a mono cartridge, used to 



Fig. 4 


Fig.4: With a 45/45'stereo^ysteiii (a), vertical as well as lateral modulation is evident in 

(b), (c) and (d). A special situation arises with identical signals in both channels, resulting 
in (e) and (f). 
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served by cartridge and record manufac¬ 
turers alike. 



Fig.5: When a cutting stylus (a) is moving 
sideways, it cuts a narrower groove, forc¬ 
ing a spherical tipped stylus (b) towards 
the top of the groove as at (c) — described 
as “pinch” effect. 


play a stereo record, should have suffi¬ 
cient vertical compliance in the stylus 
suspension to allow it to track the verti¬ 
cal modulation, and so avoid damage to 
the groove.) 

Playback styli 

In the ’50s, the task of mass produc¬ 
ing affordable, properly ground and pol¬ 
ished jewelled styli, with a 25/xm tip 
radius, was a daunting one but manu¬ 
facturers learned to cope, first with sap¬ 
phire and later with diamond, which is 
harder and more wear resistant. 

With the introduction of stereo, and 
consequent closer attention to groove 
shape, it became desirable to use a tip 
radius smaller than 25/i,m, partly to en¬ 
sure better tracking of fine (high fre¬ 
quency) groove modulation and partly 
in an effort to counteract “pinch ef¬ 
fect”, which can occur where the groove 
narrows, during lateral deviation of the 
wedge-shaped cutting stylus. (Fig.5a). 

In traversing a narrow segment (c) a 
25/im spherical-tip stylus can be forced 
up on the shoulders of the groove — a 
secondary consideration with mono car¬ 
tridges but not with a stereo system, 
where vertical movement is directly in¬ 
terpreted as signal — in this case a 
spurious second harmonic. 

In practice, a radius of 12.5jLim 
(0.0005in) is about the minimum for 
spherical tips, because anything signifi¬ 
cantly smaller may allow the stylus to 
touch the rounded bottom of some 
^ooves, resulting in noise due to deb¬ 
ris, and/or distortion due to “skating” 
effects. Even 12.5/um is suitable only for 
cartridges able to operate with a very 
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low tracking weight, because of acceler¬ 
ated tip wear and the risk of compress¬ 
ing fine groove serrations — described 
as “dynamic” distortion. 

Nowadays, as a more forgiving figure 
for modestly priced spherical tips in 
modestly priced cartridges, most manu¬ 
facturers favour a minimum radius of 
about 17.5jLim (0.0007in). 

Multi-radius styli 

Seeking a more effective answer to 
both pinch effect and tracking prob¬ 
lems, designers subsequently came up 
with the bi-radial or “elliptical” concept 
— the first step towards a 3-dimensional 
contour more closely resembling a 
recording cutter. 

Viewed from the front (Fig.6a) a 
stylus of this general type has a major 
radius in the range 15-23/Ltm, but with 
possible slight modifications to increase 
the contact line up the groove walls, 
and/or to keep the tip well clear of the 
bottom. 

From above, the section within the 
groove is a slim oval (Fig.6b) with 
shoulder radii in the range 2.5-5ju,m, re¬ 
sulting in a stylus less prone to pinch ef¬ 
fect and also better able to follow high 
frequency groove modulation — there¬ 
fore exhibiting lower “tracing” distor¬ 
tion. 

To take proper advantage of the ellip¬ 
tical contour, manufacturers adopted 
the practice of so arranging the stylus 
suspension that the axis of stylus move¬ 
ment and the alignment of the stylus 
shoulders was tilted forward relative to 
the vertical by a uniform 15 degrees — 
a figure later amended to 20 degrees. 
This is now an industry standard for the 
so-called “vertical tracking angle”, ob- 


The “Shibata” stylus, especially de¬ 
vised for the abortive 4-channel CD-4 
system, pioneered the technology for a 
whole range of even more specialised 
styli, with small radius shoulders but a 
front profile intended to fit more snugly 
against the sides of the groove, as illus¬ 
trated in Fig.6c. 

High performance styli of this general 
type are variously described as “line 
contact”, “lineal contact”, “fine line”, 
“contact line”, &c, and they may be 
produced in diamond tipped form 
(Fig.6d) or as “nude” or “naked” 
(whole) diamonds (6e). But they have 
one thing in common: 

The more specialised their shape and 
the more critically they exploit groove 
fit, the more vital it is to ensure that 
there is no misalignment in terms of ei¬ 
ther left-right tilt, or vertical tracking 
angle. Tracking weight is also important 
because it can affect the “set” of the 
stylus cantilever and thereby alter the 
vertical tracking angle. 

Having in mind that the styli are al¬ 
most too pall to see, it is not difficult 
to appreciate that such requirements 
place extreme demands on the precision 
of the cartridge and playing arm, and 
on the operation of the mechanism as a 
whole. It is on this kind of precision 
that the performance of a top quality 
record player depends. 


Frequency characteristic 

In the recording process, the groove 
is normally inscribed in the surface of 
the master disc by a magnetic cutting 
head, as implied in Figs.3&4. The 
signal(s) to be recorded are fed to wind¬ 
ings which are part of a magnetic circuit 
in the head and the resulting field, vary¬ 
ing in response to the audio signal(s), 
causes the stylus to vibrate in sympathy. 







Fig.6: An elliptical stylus (a) largely overcomes pinch effect (b). Shibata or similar styli 
(c) provide a longer contact area with the groove walls. Styli may be jewel tipped only (d) 
or “nude” (i.e. whole) diamonds (e). 
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modulating the groove as it is inscribed. 

By nature, a magnetic recording head 
exhibits what is termed a “constant ve¬ 
locity” characteristic, such that the am¬ 
plitude of the groove modulation tends 
to vary inversely as the signal frequen¬ 
cy. Double the frequency and the am¬ 
plitude is halved; halve the frequency 
and the amplitude doubles. 

Because this would lead to excessive 
amplitude at low frequencies and inade¬ 
quate groove modulation at high fre¬ 
quencies, engineers normally modify the 
frequency response of the head drive 
amplifier(s) to counteract the constant 
velocity characteristic and so achieve a 
convenient level of modulation at all 
frequencies. 

As a result all phono recordings have 
an intrinsic frequency characteristic 
which has to be taken into account in 
the replay system. A complete article 
could be devoted to the subject of 
recording characteristics used over the 
years but, fortunately, the vast majority 
of LP recordings conform to the 
“RIAA” (Record Industry Association 
of America) characteristic, either in its 
original or a slightly modified form. 

In fact, a recording head compensated 
to the RIAA characteristic exhibits 
something fairly close to a “constant 
amplitude” response, producing a 
groove deviation which remains substan¬ 
tially constant with frequency. We shall 
be saying more about this later. 

Phono cartridges 

In the 78rpm era, the transducer com¬ 
ponents were often built into the actual 
pickup arm but, with the greater preci¬ 
sion and higher expectations associated 
with fine groove records, the preferred 
approach was to mount them in a sepa¬ 
rate cartridge. 

Over the years, phono cartridges have 
been designed around a variety of basic 
principles — Capacitor, FM, Magneto¬ 
striction, Optical, Semiconductor, Strain 
gauge, &c. but, while interesting in 
themselves, they attracted only limited 
support. Nowadays, the vast majority of 
cartridges fall into two main categories: 
piezo and magnetic. 

Piezo cartridges 

“Piezo”, short for “piezoelectric”, ex¬ 
ploits the characteristic of certain (nota¬ 
bly crystalline) substances to produce a 
voltage between opposite faces when 
subjected to pressure or stress. In a 
phono cartridge, the stress is provided 
32 ELECTRONICS Australia, May 1986 



Fig.7: The physical construction of a typi¬ 
cal ceramic cartridge — able to be mass 
produced reliably and cheaply but not well 
suited to true bifl requirements. 

by the stylus assembly, while the result¬ 
ant voltages are sensed by tiny foils 
bonded to the relevant faces. 

Early model piezo (“crystal”) car¬ 
tridges used tiny slabs of crystalline Ro¬ 
chelle salts. They were superseded by 
cartridges using specially processed 
barium titanate ceramic elements. While 
their output level was somewhat lower, 
they were much more durable, particu¬ 
larly at high levels of temperature and 
humidity. 

Fig.7 illustrates one of many possible 
configurations for a stereo “ceramic” 
cartridge. A flexible suspension sup¬ 
ports the stylus assembly, permitting the 
stylus to track the modulation while, at 
the same time, applying stress to the 
ceramic elements. 

By nature, a piezoelectric cartridge 
exhibits a constant amplitude response, 
its output voltage being proportional to 
the amount of deflection, irrespective of 
frequency. Since, as noted earlier, an 
LP recording is recorded to a substan¬ 
tially constant amplitude characteristic. 


a ceramic cartridge will recover from it 
a substantially “flat” signal. 

This makes it possible for a ceramic 
cartridge to be used without a frequency 
compensating preamplifier — but only 
in medium fidelity equipment. “Sub¬ 
stantially” flat is not flat enough for a 
good quality system! 

In addition, the need to perform 
“work” on the ceramic elements adds 
stiffness to the stylus movement, effec¬ 
tively reducing its “compliance”. This 
calls for a fairly high playing weight to 
ensure that it tracks the groove and 
that, in turn, necessitates a more rugged 
stylus and assembly, leading to a higher 
effective tip mass, poorer transient re¬ 
sponse and the added likelihood of 
resonance effects in the passband. 

Designers have made resolute at¬ 
tempts to compensate or otherwise up¬ 
grade crystal and ceramic cartridges to 
foil hifi standards but without notable 
success. They remain a convenient 
medium-fi component although, even in 
that area, they are facing increased 
competition from mass produced mag¬ 
netic types. 

Magnetic cartridges 

Essentially, magnetic cartridges in¬ 
volve a small permanent magnet, the 
components necessary to form a mag¬ 
netic circuit, and the coils across which 
the signal voltages are developed. 

Depending on the design, movement 
of the stylus may be transmitted to the 
magnet (MM, moving magnet system), 
to some element of the magnetic circuit 
(VR, variable reluctance) or to the coils 
(MC, moving coil). All have been used 
successfully in good quality cartridges. 

All magnetic cartridges exhibit a con¬ 
stant velocity characteristic, such that 
the output signal voltage tends to vary 


MM & VR magnetic phono cartridges — 
typical parameters # 


Weight of cartridge .3.5*-11gm 

Equiv. stylus tip mass .0.3*-0.7mg 

Rated frequency response .20H2-20kHz/30kHz* 

Freq. response tolerance .± idB*, ± 3dB. 

Output, 1000Hz, 5cm/sec . 2.0mV-5.0mV* 

Channel separation, 1000Hz . 20dB-30dB* 

Channel balance, 1000Hz . 1.5dB*-2.0dB 

Dynamic compliance, 10Hz . 20-40* )u.m/mN 

Recommended tracking force -t- . lOmN (1.0g)*-20mN 

Load resistance-h. 47k-100k ohms 

Total shunt capacitance+.200pF*-500pF 


# MC cartridges also, except for output impedance & voltage. 
-I- Follow manufacturer’s recommendation. 

* Denotes preferred end of quoted range. 























Fig.8: Illustrating the moving magnet sys¬ 
tem. For simplicity, only one pair of coils, 
for one channel, is shown. The induced 
magnet system is an elaboration of this 
same principle. 

directly with frequency; double the fre¬ 
quency and the output tends to double; 
halve the frequency and the output is 
likewise halved. 

When playing an LP record, with its 
substantially constant amplitude charac¬ 
teristic, a magnetic cartridge will gener¬ 
ate a signal with a rising treble and a 
falling bass response. Magnetic car¬ 
tridges therefore need to be used with a 
compensated preamplifier — in fact, 
one exhibiting a response which is the 
converse of the RIAA recording charac¬ 
teristic. (See Fig.2b&c in the previous 
chapter). 


Moving magnet system 

Fig.8 depicts, in highly simplified 
form, the operation of an MM (moving 
magnet) type cartridge. A tiny magnet, 
mechanically coupled to the stylus canti¬ 
lever, moves physically in the space be¬ 
tween the pole faces, modulating the 
magnetic field and inducing signal volt¬ 
age in the associated coils. 

In a stereo cartridge, there are actu¬ 
ally four pole faces and two magnetic 
circuits set at 90-degrees to each other 
and at 45-degrees with respect to the 
horizontal, respectively sensing modula¬ 
tion from the left and right groove 
walls. 

The size of the moving magnet in¬ 
volves a compromise between output 
signal level, and the degree by which a 
more powerful (and heavier) magnet 
would increase the effective moving 
mass at the stylus tip. This could limit 
the response to transients and, as well, 
aggravate mechanical resonance effects. 

The “induced magnet” concept offers 
a way around this difficulty by using a 
deliberately small or virtual moving 
magnet but supplementing its field with 
a powerful fixed magnet. While mini¬ 
mising the original problem, however, 
an extra magnet can add to the all-up 


weight of the cartridge, complicating 
arm resonance effects in the sub-bass 
region. 

Variable reluctance 

Fig.9 closely resembles Fig.8 but illus¬ 
trates the variable reluctance approach, 
as expressed in Ortofon’s VMS (vari¬ 
able magnetic shunt) type cartridge. 

In broad terms, reluctance can be re¬ 
garded as the equivalent in magnetic 
circuits of electrical resistance, limiting 
magnetic flux. An air gap in a magnetic 
circuit introduces considerable reluc¬ 
tance; modifying the air gap in a peri¬ 
odic fashion will vary the reluctance and 



Fig.9: In a variable reluctance cartridge, 
the magnet and coils are fixed but move¬ 
ment of part of the magnetic circuit modu¬ 
lates the magnetic flux, inducing a voltage 
across the coils. 
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therefore the flux, inducing voltages 
across the associated coils. 

In the base of the VMS cartridge, a 
thin-walled armature of conducting ma¬ 
terial, attached to the cantilever, modi¬ 
fies the magnetic field created by a ring 
magnet, generating a signal voltage 
across the coils. Ortofon claim that their 
tiny tubular armature has less mass than 
a moving magnet, leading to improved 
high frequency and transient response. 

Alternatively, in their MMC (Moving 
Micro Cross) variable reluctance car¬ 
tridges, Bang & Olufsen (B&O) use a 
tiny flat armature attached at right an¬ 
gles to the end of the cantilever, and 
bridging the faces of four pole pieces on 
which are mounted the four coils. 

Resonance, loading, &c 

The natural resonance of the stylus 
system in moving magnet and variable 
reluctance cartridges is usually some¬ 
where in the range of 15-25kHz. In' 
terms of ultimate performance, the 
higher figure is to be preferred but it 
comes at a price: exotic (and more cost¬ 
ly) technology, involving both the car¬ 
tridge and the associated player, and in¬ 
creased vulnerability to misuse. 

In most affordable quality cartridges, 
a resonance somewhat below 20kHz is 
tolerated, but subject to both mechani¬ 
cal and electrical damping. Mechanical 
damping has to do with the design of 
the cartridge; electrical damping with 
the coils and how they are terminated. 

Because the coifi in a moving magnet 
or variable reluctance cartridge are 
fixed, they can involve a relatively large 
number of turns, in the quest for ade¬ 
quate output signal voltage. However, 
with a coil inductance of typically 500 
millihenries consideration has to be 
given to the capacitance of the pickup 
output leads and the input capacitance 
and resistance of the associated pre¬ 
amplifier. 





Fig. 10: At the heart of a moving coil car¬ 
tridge is a pair of coils driven by the 
stylus. In many MC cartridges, the stylus 
and cantilever are not user replaceable. 


Most manufacturers of MM and VR 
cartridges design them nowadays to be 
fed into a preamplifier with an input 
resistance of 47kn, and specify a per¬ 
missible total shunt capacitance in the 
range 200-500pF. The intention is that 
the electrical and mechanical character¬ 
istics should complement each other to 
produce an acceptably flat treble 
response. 

Moving coil cartridges 

At the heart of a moving coil car¬ 
tridge is a pair of coils, as in Fig. 10, to 
which is attached a cantilever and 
stylus. The coils are so positioned in a 
magnetic field that each one senses the 
modulation on a particular groove wall. 

To minimise the moving mass, most 
MC cartridges use coils with a relatively 
small number of turns, resulting in low 
inductance, low impedance and only 
about one-tenth the output voltage of 
an MM or VR type cartridge. 

With rare exceptions, MC cartridges 
cannot be fed successfully into the 
“Phono” sockets of a normal hifi ampli¬ 
fier. Early practice was to use them in 
conjunction with a special step-up trans¬ 
former but the preferred method, nowa¬ 
days, is to use a pre-preamplifier stage, 
either an outboard unit, or one built 
into the more deluxe amplifiers. 

Over the years, MC cartridges have 
built up a virtual “cult” following, 
which credits them with a unique 
“sweetness” and “openess”. In terms of 
published performance parameters, 
however, they differ little from the 
other types, except in respect to the 
output arrangements. 

Magnetic fields 

Last but not least, two matters should 
be mentioned which are common to all 
magnetic cartridges. 

Since they involve magnetic circuits 
and coils, they are sensitive to stray ex¬ 
ternal magnetic fields, especially those 
from unsuitable mains energised turn¬ 
table drive motors. One mark of a well 
designed cartridge is effective internal 
shielding to isolate it, as far as possible, 
from external magnetic fields from any 
source. 

The other point has to do with the 
field from the cartridge’s own internal 
magnet. It is important that the car¬ 
tridge does not interact with external 
ferrous components, if only because it 
can affect the playing weight when used 
with a ferrous turntable. © 
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lab-quality bench instruments. 
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world’s largest selection of quality ac¬ 
cessories to help extend the capabilities of 
your DMM even further. 
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millions of professionals that accept noth¬ 
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the price of a local 
call. If that’s busy, use 
our Telemail Hotline 
(02) 747 1888 for orders 
and enquiries. 

LS CHIPS AT SILLY PRICES. 

f,;. 




MEY 

ONLY 



^^^^accoi 


¥ 


If you don’t 
have a copy of 
our brand new 100 
' page 1986 Engineers 
Catalogue, send us 
$2.00 and we will 
send you one. It’s 
crammed with lots and 
lots of new products plus 
all the old favourites. 
And ANYTHING YOU BUY 
TAKE 15% OFF the price. 15% sale 
doesn’t include freight/mail costs. No 
^account sales, no backorders - goods must 
be in stock and shipped in May. We cannot 
accept orders to be shipped after May. 




"UNIVERSITY OF HARD KNOCKS" 

^ ^ WAS $49.95 

f ONLY $35.00 

30% 
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Jaycar sale continues 

Listed below are products that we have to clear out. 

We must emphasise that in some cases only a few of each 
product is available at the time of publication of this 
magazine ad. Many products will sell out within ONE DAY of 

If you are a personal shopper, you may actually have to 
travel from one store to another to get what you want. 

We will not backorder (as no more will become available) 
and will issue either credit notes or refund cheques (please 
specify). If you have to travel a long distance to a store we 
suggest that you telephone first. We emphasise, however 
that we cannot “hold” goods for anyone by telephone order. 

So act quickly, only by acting quickly you could end up with 
a bargain of a lifetime. Do not take an extra 15% off special 


^ TELEMAIL PHONE ^ 
NUMBERS 

(oos) 022 8 as 

TOLL EREE 
(02) TOT 1888 
HOTLINE 
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Replace those ageing 
Twin 25s with the 

Playmaster 

Sixty^Sixty 

stereo 

amplifier 

Behold the Playmaster Sixty-Sixty! This is the 
amplifier you have been waiting for to replace 
all those ageing Playmaster Twin 
Twenty-Fives, the Forty-Forties and the 
Mosfet stereo ampiifier. The new ampiifier 
offers a standard of performance far ahead of 
anything we have previously published and 
ahead of most commerciai integrated stereo 
ampiifiers. 

by JOHN CLARKE 


We have really excelled ourselves this 
time. This new amplifier is so good it is 
almost embarrassing. 

Recently, quite a few readers have 
asked us to update the very successful 
Playmaster Twin Twenty-Five and 
Forty-Forty amplifiers. These were 
probably the most popular and reliable 
stereo amplifiers we ever published and 
they were very easy to build. Sure, 
readers were impressed with the recent 
Playmaster Series 200, 100 watt/channel 
amplifier but it was a no-holds-barred 
design possibly too ambitious for many 
tastes; and too big for many wallets. 

So we set out to design a replacement 
for the above-mentioned amps, using a 
lot of the experience gained in designing 
the Series 200. First, it had to be easier 
to build — much easier than the Series 
200 but still without any shielded cable 
38 ELECTRONICS Australia, May 1986 


wiring, indeed with as little wiring as 
possible. That meant a single board de¬ 
sign with everything on it, including 
RCA input sockets and all the power 
supply, except for the power transform¬ 
er. 

At the same time, we did not want to 
incorporate CMOS signal switching, as 
we did in the Series 200. The need for 
all those buffer stages, to keep distor¬ 
tion as low as possible, plus the addi¬ 
tional logic circuitry, means that the de¬ 
sign becomes rather complicated. 

This new amplifier had to be simple, 
use no shielded cable for the input wir¬ 
ing and yet we wanted the basic specs 
to be at least comparable with the 
Series 200. Could it be done? 

We started out by deciding that we 
would not use power Mosfets. While 
they do have their advantages, they 



have a big drawback in that they re¬ 
quire a high quiescent (no-signal) cur¬ 
rent. That means that they have to dis¬ 
sipate quite a lot of power at all times. 
They get hot. 

Mosfets also have higher dyanimc 
losses than bipolar transistors and so re¬ 
quire bigger heatsinks. We wanted to 
use a U-shaped channel heatsink which 
would run across the width of the am¬ 
plifier and be mounted directly on the 
printed circuit board. With Mosfets that 
would be unworkable. So we selected 
the most rugged bipolar transistors 
available at a reasonable price: MJ15003 
and MJ15004. 

These enabled us to design a very 
rugged output stage which is able to de¬ 
liver very high currents and quite sur¬ 
prising amounts of power. 

As far as the shielded cable wiring 
was concerned, we took the simple way 
out. Don’t have any cables at all. Just 






run the conductors from the high level 
inputs across the printed circuit board 
to the control circuitry at the front. And 
in between the signal conductors run 
earth conductors to keep crosstalk to a 
low value. 

We pinched the basic layout concept 
from the Luxman L-215 amplifier. After 
all, why re-invent the wheel? The con¬ 
cept is elegant and eliminates the need 
for shielded cable, which is very tedious 
to wire into place. 

The concept of no shielded cable 
works because all hifi program sources 
such as CD players, tuners and cassette 
decks have high level signals of around 
500mV to 2 volts and they have low im¬ 
pedance outputs. That means that elec¬ 
trostatic signal pickup by the unshielded 
signal lines on the board tends to be 
swamped out by the low impedances 
and high signal levels. 

Of course, it wasn’t quite as simple as 


that in practice. We discovered that ear¬ 
thing arrangements for the individual 
signal paths were very critical when it 
came to consistently achieving the very 
low distortion figures that we eventually 
obtained. We had to ensure that we ob¬ 
tained essentially the same distortion re¬ 
sults no matter which set of inputs was 
selected and whether or not the tone 


controls were in or out of circuit. That 
proved to be quite tricky to achieve. 

We also discovered that we could not 
use wirewound emitter resistors in the 
power amplifier stages because they 
radiated substantial energy into the 
nearby input tracks. This caused high 
distortion at the higher frequencies and 
at high output powers. 
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Features of the new amplifier 


☆ 60 watts per channel with 
both channels driven into 
8-ohm loads 

☆ Very low noise on phono and 
line level inputs — better 
than CD performance. 

☆ Very low harmonic and 
intermodulation distortion 


☆ Excellent headroom 

☆ Tape monitor loop 

☆ Tone controls with centre 
detent and defeat switch 

☆ Mono/stereo switch 

☆ Toroidal power transformer 

☆ Easy-to-build construction 

☆ Very little wiring 

















Playmaster amplifier 



The Playmaster Sixty-Sixty is built into a rack-mounting case and matches the styling of our new Playmaster Stereo AM/FM Tuner. 


That problem was solved by using 
several paralleled carbon resistors for 
the emitter resistors and keeping them 
at right angles to and as far from the 
input tracks as possible. 

We also specified a toroidal trans¬ 
former which has very low hum radia¬ 
tion. And it turns out that since the 
power amplifiers draw less current 
under no signal conditions, there is even 
less hum radiated by this 160VA trans¬ 
former than the toroidal transformer in 


the Playmaster Series 200. The net re¬ 
sult is an even better noise performance 
than the Playmaster Series 200. That’s 
the embarrassing part. 

The final product is a very refined, 
simple high performance amplifier that 
challenges the performance of many 
commercial amplifiers, whether inte¬ 
grated models or even higher priced 
preamplifier and power amplifier combi¬ 
nations. And the price? That’s the best 
part. At the time of writing it looks as 


though it will go on sale for quite a bit 
less than $250.00. 

In real dollar terms it is much better 
value than the $89 price of the Playmas¬ 
ter Twin Twenty-Five amplifier ten 
years ago. 

Specifications 

To put it into a nutshell, we have 
given this amplifier a continuous rated 
power of 60 watts per channel, with 
both channels driven. But it is capable 
of delivering a great deal more power 
than that. For example, when just one 
channel is driven, the power output at 
clipping is 74 watts into an 8-ohm load. 

into 4-ohm loads, the power output at 
the onset of clipping is 72 watts per 
channel with both channels driven and 
88 watts with one channel driven. For 
short term power capability (music 
power), as measured by the Institute of 
High Fidelity specification IHF-A-202, 
the new amplifier can deliver 105 watts 
into an 8-ohm load for a single channel, 
and no less than 153 watts into a 4-ohm 
load under the same conditions. For an 
amplifier with a nominal rating of 60 
watts per channel, that is an excellent 
performance. 

(This IHF test for music power in¬ 
volves using a IkHz -l-20dB toneburst 
superimposed on a constant IkHz sig¬ 
nal. The tone burst is 20 milliseconds 
long at a rate of two bursts per second.) 

Rated harmonic distortion of the am¬ 
plifier is less than .01% for all powers 
up to 60 watts per channel into 8-ohm 
loads, over the frequency range from 
20Hz to 20kHz. For 4-ohm loads, the 
rated distortion is less than .015% for 
all powers up to 70 watts per channel. 
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Fig.l: graph showing total harmonic distortion (THD) versus frequency (see text). 
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Fig. 2: THD versus power output for 4fl and 811 loads at IkHz. I he apparent increase 
in THD below lOW is due to the increasing effects of residual noise. 
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Fig.3: this block diagram shows the relevant features of the new Playmaster Sixty-Sixty stereo amplifier. 


for the same frequency range. 

At normal listening levels though, the 
distortion will typically be much lower, 
at around .005%. We have plotted 
graphs of total harmonic distortion 
(THD) versus power into 4-ohms and 


8-ohm loads at IkHz to give some idea 
of this trend. Note that the THD is 
shown as rising for powers below lOW 
but this is due to the increasing effect of 
residual noise rather than an actual in¬ 
crease in harmonic distortion. 


Hum & Noise 

Hum and noise figures for the ampli¬ 
fier are among the best we have seen in 
any amplifier. For all the line level in¬ 
puts, the new Playmaster is actually bet¬ 
ter than any currently available compact 
disc player, with a signal-to-noise ratio 
of better than 103dB with respect to 
maximum sensitivity and full power. 

Such a high figure really doesn’t mean 
much to the average listener. In practi¬ 
cal terms, it means that with a CD 
player plugged in, turned on, but with 
no music playing, and with the amplifier 
volume control turned right up, no 
sound will be heard from the loudspeak¬ 
ers. And that applies even if you place 
your ears right up against the speaker 
cones! It is really that quiet. 

And for the moving magnet phono in¬ 
puts, the signal-to-noise ratio is no less 
state-of-the-art at 89dB with respect to 
lOmV at IkHz. These noise figures are 
unweighted by the way, which means 
that they are even better than the 
weighted figures used by some manufac¬ 
turers. 

Amplifier facilities 

We have kept the operating features 
of the new Playmaster as simple as pos¬ 
sible, to keep costs to a minimum and 
to simplify the design. That means that 
we have omitted switching for two pairs 
of speakers and comprehensive dubbing 
facilities for two cassette decks. We 
have also not included a muting switch 
which is a nice but seldom-used feature 
and moving coil cartridges are not ca¬ 
tered for. 

So the facilities are basic without 
being spartan. There are four sets of in¬ 
puts, one for a moving magnet car¬ 
tridge, and three line level sources: 
compact disc player, tuner and Aux 
(hifi VCR, musical instrument or what¬ 
ever). There is also a tape monitor loop 
for connection of a cassette deck or 


PBIFORnilANCE OF PROTOTYPE 

POWER OUTPUT 

One channel Both channels 

4 ohms 

88W 72W 

8 ohms 

74W 62W 

Dynamic power (IHF-A-202) 


4 ohms 

153W 120W 

8 ohms 

105W 95W 

(all measured with 240VAC regulated supply) 

HARMONIC DISTORTION 


less than .01% for all powers up to SOW into 80 loads 

less than .015% for all powers up to 70W into 40 loads 

(see graphs) 


INTERMODULATION DISTORTION 

less than .01% for all powers up to 60W into 80 loads 

less than .012% for all powers up to 80W into 40 loads 

FREQUENCY RESPONSE 


Phono inputs 

RIAA/IEC equalisation within ±0.5dB from 40Hz 


to 20kHz 

Line level inputs 

-0.5dB at 20Hz and -IdB at 20kHz 

CHANNEL SEPARATION 


(measured at 60W) 

10kHz 66dB 


IkHz 75dB 


100Hz 79dB 

(undriven inputs loaded with IkO) 

INPUT SENSITIVITY 


Phono inputs at 1 kHz 

4.3mV 

Overload capacity at 1 kHz 

140mV 

Line level inputs 

270mV 

HUM & NOISE 


Phono (with respect to lOmV at 89dB unweighted, with typical moving magnet 

IkHz) 

cartridge 

High level inputs 

103dB unweighted with 20Hz to 20kHz bandwidth 

(with respect to 270mV) 


TONE CONTROL 


Bass 

±12dBat50Hz 

Treble 

±12dB at 10kHz 

DAMPING FACTOR 


at IkHz 

>80 

at 30Hz 

>80 

STABILITY 

unconditional 
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Playmaster amplifier 



This interior view emphasises just how easy construction really is. Note the U-shaped heatsink running across the PC board. 


graphic equaliser. 

Unlike some commercial amplifiers, 
notably from England, we have in¬ 
cluded Bass and Treble controls. But if 
you don’t like tone controls you can 
switch them completely out of the cir¬ 
cuit with the Defeat switch. Not that it 
makes any difference to the measured 
distortion figures but there you are. 
You can have tone controls or you can¬ 
not. The choice is yours. You pay for 
them anyway. 

So if you have a look at the front 
panel of the amplifier you will see that 
it has the normal knobs for Volume, 
Balance, Bass, Treble and Input Selec¬ 
tor. There are four pushbutton switches, 
for Power, Mono/stereo, Tone defeat 
and Tape monitor. 

There is also a stereo headphone 
socket which disconnects the speakers 
when the phones are plugged in. 

Only one set of loudspeakers is ca¬ 
tered for. The terminals for these are 
heavy-duty binding post-cum-banana 
terminals. 
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Overload insurance 
with CD players 

Since the amplifier is so quiet, there 
is a risk that people will turn up the 
wick unreasonably before playing a 
compact disc. That brings with it the 
risk of blowing your loudspeakers as 
soon as the disc begins to play. To 
avoid that, we have marked the setting 
on the volume which corresponds to full 
power at the maximum CD 2V signal 
level. 

The mark is an approximate guide 
only but if you turn the volume control 
beyond this setting you run the risk of 
over-driving the amplifier and perhaps 
blowing your speakers. So, it’s included 
as an insurance feature. Ignore it at 
your own risk. 

Another feature of the potentiometer 
controls is their smoothness and inclu¬ 
sion of detents. The volume control has 
41 detents which makes it easy to repeat 
a wanted setting. Similarly, the tone 
controls and balance control have a cen¬ 


tre detent to make it easy to find the 
normal “flat” or centre setting. 

The pots are specially sourced from 
Japan and we strongly recommend that 
all suppliers use pots of equivalent qual¬ 
ity. They really do make an important 
difference to the feel of the amplifier. 

Overall size of the amplifier is 483 x 
88 X 254mm which is the same as a 
standard two-unit high rack-mounting 
chassis. 

Circuitry 

In essence, the circuitry is the core of 
the Playmaster Series 200 but without 
the CMOS switching, logic circuitry and 
20Hz rumble filtering. The power am¬ 
plifier is also very similar to the Play¬ 
master Series 200 but uses complemen¬ 
tary bipolar power transistors in a Dar¬ 
lington configuration rather than MOS- 
FET devices. 

Next month, we shall publish and de¬ 
scribe the complete circuit of the new 
amplifier. © 
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VHF/UHF Down 
Converter Kit 




$AQ^ NEW 
cnR’ 


FOR '86 


^^ 7 / 1 Sensational value for a 12 - 
_ // J phone with a 

caller wahiS oJTline^ ent^ns 
Features ,isert 

Ser fo? m' '•emote Te\ecoOjJ^'*'^-^0|^^^ 

GmLf L '‘’‘'Ch more. 

ureat machine? ^ 

You bet! m 


VHF2m‘Yagi’ $QA95 
Antenna Kit ® mew 

III,. FOR ’86 


Excellent value for the 2m amateur. Brilliant 12dBd gain 
provides that all-important extra range. Pre-drilled to 
eliminate tuning hassles... so you can install it in no time! 
CatK-6297 . 

Tiirns Any Oid TV 
IntoACRO! 

$2^50 

Real money saver for all hobbyists! This sensational CRO 
adaptor kit converts that old black and white (or colour) 

TV set into a fully functional 300kHz oscilloscope. 

Provides excellent display at low frequencies. Only 
requires a tOOmV for full screen deflection. Kit comes with 
complete components and instructions. 

Cat K-3060 


V2-300 


Our popular V2-300 1 
computer offers ■ 
loK RAM colour and I 
sound. The whole family I 
can use it for budgeting P 
education and games' L 
— ~kCatX-73061 


Just so it doesn't forget! 
Take your V2-300 
memory from 18K to 32K 
units. You'd hardly need 
any more. 

16K module «0 .iiKn 
Cat X-7306 


luysiikKs and Interface 

Add new dimensions to 
your games with these 
super responsive 
joysticks. Comfortable 
lightweight and easy to 


S99 

Data Cassette 

Store your programs ant 
data for later retreival! 

This deluxe recorder is 
made just for the VZ-300. I 

Wugs straight in. Cat X- 























STOCK AVAILABILITY... 

TO AVOID DISAPPOINTMENT 
PLEASE PHONE YOUR 
NEAREST DSE STORE. 


MW/FM/SW 
9 Band 

'119 

Tune In to the world brilliantly with this Incredible 
dual conversion 9-band receiver. Offers superb 
sensitivity, selectivity, Interference rejection and 
stability. Colossal value! Cat D-2837 

Philips 
X/Over 
2Way 
Speakers 

Use in your own 
design for a two-way 
. speaker system. Ideal 
Q cross-over 
characteristics. 

Cat J-1022 





Lock Alarm 

Combines the features of 
a security chain and 
alarm. So you can have 
protection when you’re at 
home — or when vou’re 
out. CatL-5155 


Auto Night Light 

Superb light system sense people 
approaching and automatically 
turns on its two bright spot lights. 
Potential intruders will think there’s 
someone at home. Ideal as a front 
door greeting light tool Cat L-5170 

*99 





Economy 





Negative loji 
Generator ^ 

You’ve heard all about 
Negative Ion 
Generators and their 
benefits, buy the kit 
and find out what it’s 
all about. Many commercial 
units run from the mains, but 
our kit Is safe — it runs on 12V 
DC, which also means that you 
can put one in your car. 

Cat K-3335 



p50 


13.8V Power 
Supply 


Control Module 

The lowest price alarm module around 
— but it features pro quality circuitry 
and facilities. Both n/o and n/c inputs, 
suits all normal detection devices and 
has one minute alarm period. Cat L-5060 

Glass 
sensor 
alarm 

Compact, simple to install sensor' 
guards both large and small glass 
areas.. .a deliberate Impact instantly 
triggers an alarm. Ideal for shop fronts 
or home glass sliding doors and 
windows. Features adjustable 
sensitivity control. A i 

CatL-5165^^ ^29.955^ 



Ideal for smaller amateur transceivers 


*35 


and 2 metre rigs 



Appliance Alarm 


A big 5 amps continuous 
rating and 6 amp peak 
(depending on the 
heatsinks used) from this 
supply. Comes with all 
components, PCB, etc, 
but no ’hardware’. Build It 
Cat K-3449 


Protect your VCR, your stereo, your 
TV ... anything! Just plug them 
into this alarm: and if some light- 
fingered Louie tries to lift your loot, 
look out! The alarm soon suggests 
he change his mind! 

Cat L-5052 


nis mino! . 

WASS6» $^Q 



TV 

Home Satellite 
Television by Rick 
Cook & Frank 
Vaughan 326 
pages. If you’re 
thinking about 
your own station 
or just curious 
this one has the 
answers. 

The 
World Of 
line TV 

What an amazing 
book! Covers just 
about everything 
you’d ever need 
to know about 
satelite TV. 

Cat B-1842 


Understanding 
^DC Power 
Supplies 

Covers every¬ 
thing from 
introduction to 
rectifiers to 
switch mode 
supplies. 


CalB-3623 


WAS**’’® 
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BARGAINS!!! 


1000 Pieces Mixed 
Components 



No we haven't made a 
mistake, and yes we might 
be crazy but we must ciear 
this stock — V4W/.5W/ 
IW/resistors, electro 
caps/trtmpots/green 
caps/ceramics and more. 
All assorted values in one 
bag. That’s less than 
$0.01$ each - Be quick 
limited stock - never to be 
[repeated. 

Cat R-9000 ■ — 

i95 


$99 


Water Resistant 
Cany Bag 

Anyone who owns a 
Walkman or other Walkie- 
type stereo or AM/FM 
radio knows the hassles: 
I get them wet and they 
r tend to stop. Bad news if 
you like sailing, Fishing, 
i Or Just mucking around 
) near water. Solve the 
problem with this water 
resistant carry bag. 

Cat A-4010 




Guide 

ToRTTY 

Contains a 
comprehenive 
listing of 
commercial, 
aeronautical, 
maritime, press, 
embassy, UN and 
military RTTY 
activity. 
Cat B-2070 


$A95 


WAS 4’ 


.95 $■ 


Expo Turntable With 

~ ^Cartridge 

WAS $1950 



Personal AM/FM 
Stereo \ 

Fantastic sound! This 
AM/FM stereo radio 
comes complete with 
famous quality Mylar 
headphones. 
Compact and 
lightweight it's easy 
*- move around with 
, Cat A-4001 


- jt light 



I Beam^Antenna 

Handbook! 



12v turntable with ceramic 
cartridge — it’s a wipe out bargain 
price. Cat J-1060 


Speakers 7x5 
W/Grill 


$OJ95 
Stack-O-Disc 



4 ohm replacement 
speakers, oval 
shape. Cat J-1025 




^4 


75 



Car Speaker DSE $4 

Door Mount «as44995 TO 


Car Aerial 

Ideal replacement aerial for 



Correct beam 
, dimensions 6 to 
\ 40 metres. Are 40 

\ metre beams 
\ worth the effort?. 


$14.50 

'10 

Screwdriver 
Experts Guide 

Franklin — 97 
pages. The do-it- 
yourself CB 
repairs and 
modifications 
manual for the 
CB freak with 
NO electronics 
knowledge!. 
Cat B-2324 


Cassette 
Carry 
Pouch 

Wow! Now take a swag of your 
favourite tapes anywhere with this 
superb carry pouch! Holds up to 
12 tapes. Pouch rolls up into a 
convenient 'pack anywhere’ 
shape. Features adhesive tape for 
car dash mounting. Cat C-3820 
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NOT ALL STOCK AVAILABLE AT ALL STORES — TO AVOID DISAPPOINTMENT PLEASE PHONE YOUR 
NEAREST DSE STORE. 



Tobor 




Amazing robot with a fully working arm and ciaw. Six 
separate controi levers for raising his arm, open and 
ciose his ciaw. He can lift objects (up to 100g). 

A great introduction into robotics. 

Cat Y-2065 


Instrument 
Case 



High Range 
Level 
Controls 

Whether you have ready built speakers, or 
you’re making your own speakers, this 
fader will give you the control you need 
over the sound from your system. Dual 
concentric, heavy duty wire wound 
elements ensure proper loading of the 
crossover and amplifier at all times. 
CatC-7212 

•High Power handling capacity 'Attractive 
& easy to mount •Latest flush design 'Fully 
sealed front and back-no air leaks! • 2dB 
calibration markings 'Available with 
either high or midrange labels. 

Bicycle 
Computer 

'H^9.50 

This incredible high precision bicycle 
computer is a useful and fun accessory 
for the pleasure rider, serious competitor 
or exercise enthusiast. . 

Suits any bike with C 

standard spokes. V 

CatY-3010 



WAS $34.95 

What a case! It will make any grotty project look a mil. 
dollars! With multi-way tilting bail to hold case at a 
angle, has rubber feet too! Dress up your project. Bu 
coloured, size 210(w) x 270(d) x 73(h). 

Cat H-2525 

‘Giant’ Rubber Feet 

Excellent value! And very practice! for hob- WAS .60^ 
byists’needs.P!aceunderprojectcabinetsto 
prevent s!ipping, scratching table surface. 

za 


Forever 

Light 



Everyone who sees this is amazed! So!ar 
ce!ls keep rechargeab!e ce!ls topped up. 
Squeeze the case and a high brightness 
yellow LED lights! Gives more than 
enough light to find a keyhole, etc. And it 
comes com ple“ - — — 

with keychain. 

Cat Y-1075 


no a xeynoie, ei 
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The Big Guns ,5 Lead Set 


The incredible Melon reluctance ^ . 

synchronous 230 volt motors. Heavy duty S 50 

cast-iron outer casing, they’re quality ^ 
manufactured in USA. Cat J-1016 


Power Plant! 


WAS $1.50 

Wow! Quality Matsushita brand (ie National 
Panasonic) 13.2 volt DC motors. With 
2.5mm shaft, they’re 45mm in diameter and 
ideal for those larger projects. Cat J-1018 


5(y 


Ideal for the hobbyist! This deluxe test 
lead set will have all you should need for 
the workshop or toolbox. Screw in any of 
the 14 adaptors and plugs and you will see 
that it’s truly versatile. 

CatW-4526 ^ WAS $8.45 


TOOLS 
HALF PRICE 

Phillips 


WAS $1.95 


Phillips head screw 
driver: 125x5x85x 
18mm. Cat T-4050 


Baby Drivers 


95 * 


40 * 

WAS $1.00 

50 * 

Heavy Driver 


For light electrical 
work: 50x49x11mm. 
Cat T-4080 

Ideal for general 
purpose work: 75x 
4.5x73x16mm. 

Cat T-4085 


WAS $2 *5 

$4|10 
Alignment Tool 


Tough driver for heavy- 
duty jobs: 125x6x90x 
25mm. CatT-4100 


Screwdriver Type 


Piercing 
(Fret) 

Saw 

An absolute MUST for 
the modelmaker, hobbyist, 
etc. Fully adjustable universe 
type saw frame, a 
complete with ^ Q 



When you need replacements there 
is a choice of three special SKS alloy 
blades in packs of 12: 

Extra Fine: CatT-4966 . ^ _ 

Fine: CatT-4967 CJ| 35 
Medium: Cat T-4968 


WAS $2.75 
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stingray HF Marine 
Transceiver 

SPECIAL PRICE 

package deal 

— fitted with 2182kHz 
omplete with 2182 whip 
and base! 

^2495 

Quality performance and ease, it's all here with the Stingray! This 
powerfui 100W SSB marine transceiver wiil handle any of the marine 
channels with ease. Suitable for all HF marine frequencies including 
emergency club, chatter frequencies, etc. Why settle for second best? 
Very heavy construction makes it a rugged workhorse — so you can 
count on it in a crunch! Plug-in frequency cards give you single knob 
selection over the 2-30MHz range so selection is childs play. Comes 
complete with mounting hardware and mic—just take away and fit in a 
day! 

Just look at these value for money features: 

. 100W SSB .^oUIALLV 

• Suitable for any marine channels 

• 2.30MHz range jUSl W* ^ 

• Plug-In frequency cards for single Va*'**' 

knob selection and much more! Cat D-1410 


Antenna Tuning 
Unit 


699 



— Suitable for use 
with longwire or 
backstay antennae etc. " 
for maximum range 

Say goodbye to all those antenna matching hassles, once ^d for all! 
The Stingray Antenna Matching Unit can match your transceiver to any 
antenna without fuss or bother. Why waste time adjusting equipment 
when you can be out there having a good time? 

You’ll get maximum performance from your transceiver with minimum 
risk of damage from high SWR. Operates over the 2-30MHz range. Get 
the most from your transceiver — your safety depends on it! 

Cat D-14f2 

Stingray Noise Bianker/Mute Card 


transceiver. Cat D-1414 


*199 


Stingray Loaded 
Whip Antenna 

2182KHZ loaded whip that puts a 
‘sting’ into marine com¬ 
munications. Operates on the 
international marine distress fre¬ 
quency. Cat D-1418 

IDEAL 
BACKUP 
ANTENNA 


.*199 


UHF/VHF 

Antenna 


Combined 

UHF/VHF 


Here’s one antenna to Why put up 

suit both UHF & VHF. - 

High gain with corner 
reflector tor top UHF 
performance is ideal 
for fringe areas. Cat 
L-4018 


7.5dB gain 


antenna will give you 
both UHF and VHF 
signals? One of our 
most popular 
antennas. 

Cat L-4020 


$ 89 ’® 49 ’® ^99 ^9 


Ghost 
Buster 
Antenna 

Live to close a signal 
source? Picture 
quality reduced by 
excessive ghosting! 
Here’s the answer: 
DSE's amazing Ghost 
Buster! Cat L-4023 


Indoor 

Antenna 


Rabbit 

Ears... 


If you’re lucky enough When an outdoor 
to live In a strong antenna Isn't possible 
signal area, you’ll or connecting a 

probably get by with second TV set Is too 

one of these spiral much trouble, count 

antennas, even with on the good old rabbit 
colour. ears... the Indoor 

CatL-4010 antenna that sits on 

s impedance your TV set. Cat L-4015 


|95 


$16 


.95 


BITS ‘N' PIECES BARGAINS FOR YOU! 


7Moo™d2i„p„,NANDg.» QW MicroswHch pock Wideband Op Amp 

7«, ».d 2 i„p„,NAND 0/0011.0,0, ari2rj'r 

. NOW 304 more. Pk/10. Cat J-1036 a A 

7402 Quad 2 input NOR gate OH 

CatZ-5012 Was eon; Now 404 WAS 

7404 Hex Scotchlock OG Quick 
Connecfois 

Makes life so simplel Neatly and quickly secures wire I QJ4 074U 
connections on all projects. And so affordable too. UVIT O# An KW 

Converts received codes Into plain language. 

Now 404 IWAS OW 1 - Cat Z-6104 


LM187IN RC Encoder 

CatZ-5014 Was 754 Now 504 OCOICHIOCR UV WUICK Translates a digital language into code. * 

7405 Hex inverter open collectors Cat z-6103 WAS $6.95 

CatZ-5015 VVas604 an* V^OnneClOrS 


froviaes wiae oana wioth! 

w»s« M $350 

5 


7408 Quad 2 input AND gate 
CatZ-5018 Was 604 
7410 Triple 3 input NAND gate 
Cat Z-5020 Was 604 

7414 Hex Schmitt trigger 
Cat Z-5024 Was 854 

7420 Dual 4 input NAND gate 
Cat Z-5030 Was 504 

7430 8 input NAND gate 
Cat Z-5035 Was 6O4 

7473 Dual J-K master/slave flip flop 
Cat Z-5073 Was 604 N< 

7476 Dual J-K master/slave flip flop 


iin,* uuim^uwiio wn aii h 

NOW40C Pk/10. Cat J-1020 __ 

_ WAS $7.95 $095 

NOW 604 UHF Helical Filters ^ O 

High quality UHF Helical Filter (also known as helical PrOarammlnQ The ZoO 

in ojjr UHF amateur over 600 pages that provide an educational text and 

'' AC Vo reference manual of machine language. A M ^ 

WAS $7.95 CatX-2364 

mier’Ante^n . . WAS$iW 


Now 404 

404 TV ‘Ghost Killer’ Antenna t 

Get the most from your expensive TV with this MSSeiTlOiei Language 

^„,$50 Programming: IBM PC 

CatZ-5085 Was $1.10 Now 654 luminAUS TflbS W ^ Teaches you how an IBM PC works, about 8088 

7486 Quad 2 input EXCLUSIVE-OR gate luwa 

Now 60a Find power point switches in the dark. 

Cat P-5350 


Now 504 


;atX-8632 ^ 

WAS $1.99 OO^ WAS $29.9 16 

504 Using Your IBM Personal Micrc^omp^r Software 
Corrmuter Buyer’s Guide Vol. 1 & 2 

604 ggp j ^ijf, Indepth coverage of major 

-- working and capabilities of software packages tor spread sheets, 

lardware to software communications, database and graphics. 

w*ssi».w$^ 5 :• gjxjg. S9»5 
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Cat Z-5086 Was 704 

7490 Decade Counter 
Cat Z-5090 Was 754 

7492 Divide by 12 counter 
Cat Z-5092 Was 904 

7495 4 bit L-R Shift register 
CatZ-5095 Was $1.25 . 

74123 Duai re-triggerabie monostable All the ‘low-down’ on the working and capabilities 
Cat Z-5263 Was $1.10 Now 604 your 'BM PC... from hardware to softwaf 

74157 Quad 2 input multiplexer C®* X-8630 

Cat Z-5267 Was 754 Now 504 
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TV Masthead 
Amp (Mk2) 

<3495 



Don’t put up with lousy TV (we can't do 
much about the content, but this kit shouid 
fix the pix!) Reduces or even eliminates 
snow, great for reducing ghosting. Covers 
both UHF and VHF TV bands pius FM bands, 
includes 240V supply in price. Cat K-3232 


Economy Car 
Alarm 




This alarm senses the voltage drop in your 
car’s electrical system when a theif breaks 
Into It. There’s a visual warning for thelves so 
that chances are they will not even attempt a 
break-in. Easv to install saves a lot of 
trouble. Cat k-3250 

Negative Ion 
Generatoj 

$3450 

Employs a voltage multiplier^ith a DC 
voltage of approximately 8100 volts. Consists 
of 24 capacitor diode stages which multiply 
the 240V AC mains. The ionizer is housed in 
a plastic box to avoid the possibility of 
arcing which leads to the production of 
ozone. Cat K-3333 

60W Mosfet Module 

Improve the performance of Notw®"'‘'"’®,suppW 
your medium power amlifier p^® 
with this affordable module. It’s 
a kit, which means you’ll save a o- | 

bundle and have the satisfaction ' “ ’ " 
of saying you built it yourself. 

And what performance! You 
won’t believe the improvement. 

Second and third harmonic 
distortion figures are below 
0.001% at full power, and 
intermodulation distortion is 
below 0.003% at 10kHz. 

Frequency response is flat 
within i-0.4dB from 8Hz-29kHz 
Noise is -lOOdB at full power. 

Cat K-3441 




Home Alarm 

EA have thought of 
Just about 
everything in the 
development of 
this design. It 
offers features 
which you’d 
normally find on 
$200 and more 
commercial units 
(even ours!) 

It offers: *** 

• Security key operation for both alarm 
function and box access 

• 2 instant and six delay sectors, capable of 
handling normally open or normally 
closed in any mix 

• Inbuilt mains power supply with battery 
backup 

• Siren (up to two speakers) PLUS bell 
(relay) output and also capable of driving 
telephone diallers, strobes, etc etc. 

Inbuilt local test facilities, including buzzer 
and we’ve made the EA design even 
better: a heavier steel case, for example, 
our kit includes our specailly prepared 
instructions — so you won’t have any 
problems! A m 0^0^ 

Complete kit including 
case and all electronics. ■ 

CatK-3424 ■ ^ 

Battery to suit: 12 Volt 1.2Ah Gel Cell 
CatS-3315 $22.50 




A versatile accurate panel meter using _ 
large liquid crystal display for low power 
consumption. The PC board design allows 
for maximum flexibility to cater for varied 
mounting arrangements. The low cost 
makes it ideally suited as a readout device 
on many projects, at both amateur and 
professional level. Cat K-3450 

R-L-C Bridge 



Measure the values of new and used 
components easily and simply. You can 
measure resistance (10 ohms to 10 Meg¬ 
ohms), capacitance (lOpF to 10 uF) and 
inductance (down to a few hundred micro¬ 
henries). 

Battery not supplied. 

Cat K-3468 


a lew nuiiureo rr 

$44 


50 


' 79 « _ 
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Graphic Equaiiser 


Get total control and flexibility with your 
sound system. With cut and boost of up to 
13dB per channel you can make up for 
deficiencies in your own listening area and 
sound source and even create special 
effects. (Big, booming bass; bewdy!) You 
can even make equalised tapes of those 
precious records. Featuring professional 
quality brushed aluminium front pannel. 


H29 


ONLY 

Music Generator 

This is a great little kit for the beginner or 
experimenter. It uses a very special 1C which 
is pre-programmed with two very popular 
tunes: ‘Green Sleeves’ and ’Home on the 
Range’. It also has the popular ’ding dong’ 
plus an alarm tone. A few more components 
and a printed circuit board complete the kit. 
It is intended for novelty or alarm 
applications. 

Cat K-3512 


© 

stereo TV Decoaer 

You have a choice of building the decoder 
with it’s own power amplifiers - or you can 
simply feed the output into your hi fi stereo 
system to cut costs even further. The result; 
stereo TV sound you’ll be proud of! And even 
more: included is a TV tuner which picks up 
UHF - so if your telly can’t quite manage 
UHF, you’re even further in front! Cat K-6325 


Ignition Kiiier 


Ingenious but simple 
circuit based on a 555 
timer that literally kills 
your car ignition and then 
re-sets itself, making the 
theif think something is 
wrong with the engine. 
The theory is he’ll then go 
and pinch someone elses 
car instead. ^ M 
Cat K-3255 U9U 






















Two Tape Thanks For The 

Answering Machine‘Memory^ 



DSE’s Own Feature 
Packed Cordiess 
Phone 



They said it couidn't be done... but we’ve 
actuaiiy improved our popuiar originai two 
tape answering machine which has soid 
thousands over the past few years. This new 
modei, incorporating absoiuteiy the latest 
state-of-the-art desigri, stands head and 
shouiders above any other one or two tape 
machines avaiiabie at any price! 


A phone that's a real time saver... 
program up to 80 numbers in memory for 
automatic singie button diaiiing. PLUS a 
host of other impressive features: 

• Electronic security iock 

• Re-diai and mute buttons 

• Access pause for PABX systems 
Cat F-5165 


Telecom Authorised 


Single Tape 
Answering Machine 



Cat F-6130 

Imagining an economy singie tape teiephone 
answering machine with more advanced 
features than most duai taped machines! 

This fantastic machine has got to be the 
simpiest of aii to use... in fact, the soiid state 
microprocessor circuitry is actuaiiy activated 
by the siide of a button. Revoiutionary VOX 
(voice activated) remote controi — no costly 
beepers required. Voice activated message 
time means more messages per tape and no 
wasted space. Unbeiievabie value! 


s'®' 





^229 


Wow! Phone 
For Under $25 

Own your phone... it’s so 
inexpensive at DSE. This beauty 
has push button dialling, mute, 
redia! and more. Ideal first or 
second phone. RonUS 
Cat J-1027 Holder 


ACCESSORIES 

DOUBLE ADAPTOR 

Get away with it! ^ 

Connect two 
phones or a phone 
and an answering 
machine without 
disconnecting and w. 


$^495 



EXTEND YOURSELF... 

Handy, inexpensive phone extension 
cords provide 'miles' of freedom to 
move the phone about the house o^ 
outside. Available in two sizes: 



ONLY *15’® 
ONLY *19’® 

PLUGS/SOCKETS 

DSE’s Telecom type 
605 phone plugs... 
the right connection 
)==” when installing your 
own phone. 

Cat F-5117 

Our 610 phone 
sockets are 
designed to 
Telecom standard., 
and DSE’s 
versatility: ideal for 
use with double 
adaptors. 

Cat F-5118 







At home how many times has the phone rung 
while you’ve been resting by the pool, 
soaking in the bath... and ail those other 
inconvenient moments? DSE’s Cordless 
Phone ends all those problems! Take the 
remote handset with you, indoor and out, 
ready for any call: effective up to 100m. 
Handset features modern push button 
dialling, redial, mute and volume control. 
Features 'Power On’ and ‘In Use’ LED 
indicators, full duplex system for interference 
free conversations and programmable 
security to prevent unauthorised handset 
use. “ 

CatF-5816 


Telecom Authorised 


»249 


‘Hands-Free’ Push 
Button Memory 
Phone 

« 249 / 



Nine-number memory allows quick one- 
button dialling of frequently used numbers. 
And if the last number dialled is engaged, 
one button ‘re-dial’ function automatically 
redials the number: it’s a real time saver! Use 
the mute button to ensure total privacy on 
important/personal calls. Features PABX or 
direct line operation. Earth key and 
Hookflash transfer plus switchable DTMF 
(tone) and Decadic (pulse). Ideal for either 
desk or wall mounting. Cat F-5135 

10 Memory Phone 

Our popular 10 Memory ^hll® 
Telephone. No need to go ”'-*1 
searching for those elusive ' 
numbers. There’re all here a1 
the touch of a button. Has 
mute switch, auto redial and 
much more! 

CatF-5190 V ^ 
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Funway Jumbo Gift Microwave 
Box . . Leakage 

Detector 

$^495 




Here’s even bigger value! This pack isn’t 
called the Jumbo pack for nothing: it’s 
chocka-bloc with over 30 projects and a 
quality soldering iron to build them all. 
Almost $100 value at a price most parents 
can afford... and what price can you place 
on your children’s future. This may be the 
best gift a parent can give. Cat K-2690 

Pre-scaler 

Improve the performance and increase the 


Microwave ovens are fantastic - but are 
|95 they completely safe? Yours could be 

leaking dangerous radiation! Check it out 
with this handy meter. No batteries 
required. 

Cat K-3095 


LED Tacho 



Don’t spend a fortune buying a tachometer 
-build your own and save! Displays engine 
... K-.... speed in an analogue form in an illuminated 

range of your K-3439 Frequency Counter to a Lf D s. Instructions included - a 

professional range of operation... ““ « 24 “ 


10-500MHZ. This kit adapts to the existing 
frequency counter PC board. Cat K-3432 sgiji 


ONLY 


Stereo Preamplifier 

The amazingly versatile unit can be built as 
a magnetic cartridge preamp (for 
upgrading your stereo), a tape preamp or 
an auxiliary preamp with 40, 55 or 80dB 
gain. It is extremely 
simple: uses only one 
special 1C and is very 
small, all parts fit on a 
PCB less than 65mm 
square. Full instructions 
are supplied. Cat K-3427 

Infrared 240 ^ 

Volt Controller 

How many times have you wanted to switch 
a power point ‘ON’ or ‘OFF’ when it’s across 
the room? With this fantastic Infrared Remote 
Control switch, you can switch on the TV, 
lamp, radio or many mains appliances without 
moving from the comfort 
of your bed or chair. 

BARGAIN! 

$AQ95 

ONLY 



ISTORE LOCATIONSI 


Oxford & Adelaide Sts 
531 Pittwater Rd 
Campbelltown Mall Queen 
Shop 235, Archer St Entrai 
147 Hume Hwy 
164 Pacific Hwy 
315 Mann Sf 
4 Florence St 
Elizabeth Dr & Bathurst St 
450 High street 
621-627 The Kingsway 

173 Maitland Rd, Tighes. 

Lane Cove & Waterloo Rds 

George & Smith Sts 

The Gateway High & Henry Sts 





9 %_Gladstone St 

& Webster St 


(02) 707 48M V 

(02) 071 7722 Creswick Rc _ ... 

(02) 540 7744 145Mc&aeSt Bendigo 

(02) 307 1444 Shop 46,Box Hill Central,Main St Box HHI 

(02) 93 0441 Hawthorn Rd & Nepean Hwy 

(046) 27 2199 260 Sydney Rd 

(02) 411 1955 1150 Mt Alexander Rd 
(02) 042 9922 Nepean Hwy & Ross Smith Ave 
(02) 439 5311 Shop 9 110, High St 

(043) 25 0235 291-293 Elizabeth St 

(02) 477 0033 Bridge Rd & The Boulevards 
(02) 000 9000 Springvale & Dandenong Rds 

(049) 33 7000 OLD 

(02) TBA 157-159 Elizabeth SI 
(049) 01 1090 166 Logan Rd 
(02) 00 3055 Gympie & Hamilton Rds 

(02) 009 2100 Queen Elizabeth Dr & Bernard SI 
(047) 32 3400 Gold Coast Hwy & Welch St 


Wrights Market Sts Adelaide (08) 21 

Main South & Flagstaff Rds Darlington (08) 290 0977 
ii,i„ North Rd & Darlington St Enfield (08) 200 r™ 


(054) 43 0300 24 Park Terracf 
(03) 090 0099 WA 

592 2300 Wharf St & Albany Hwy Canninglon 


66 Adelaide St 
William St & Robinson Av 
" ' Square, 125 Williai 


(052) 43 0522 TAS 
re City (03) 07 9034 25 Barrack St 

- '13) 4201014 NT 

)3) 547 0522 17 Stuart Hwy 


(09) 335 9733 
(09) 320 0944 
CHy (09) 401 - 


I Cnr Pacific Hwy & Kingston Rd U 


Brisbane City (07) 229 9377 

--- (07) 391 0233 

(07) 359 0255 
(079) 27 9044 
(075) 32 9003 
(076) 30 4300 
(077) 72 5722 
(07) 341 0044 


might hold up 


shipments so that advertised line 
:ne laven taner all, we’re human tool) Please don't 
nt. If you'reabouttadrlve across town to pick upan 


uite often, the products we advertise are so popuiar they run out within a few days, or unforseeen clrcumsti 
ores by the time the advert appears. And very occasionally, an error might slip through our checks and appeal 
lanager or staff: they cannot solveadoek strikeon the other side of the world, norfix an error that'sappeared in 
hy not play It safe and give them a call first... just In case! Thanks. Dick Smith Electronics. 

MAJOR DICK SMITH ELECTRONICS AUTHORISED RESELLERS 



1ESS ORDER SERVICE 

Use your Bankcard, Mastercard or Visacard. 

Just Phone 008 226610 (toll free) for, despatch of 
your orders. Enquiries: By mail or phone (02) 888 2105 
Fax (02) 888 3631 Telex AA20036 
POST & Order Value Charge Order Value Charge 
PACKING $5.00- $9.93 $2.00 $50.00 - $75.00 $6.50 

CHARGES $10.00-$24.99 $3.50 $75.00 or more N.A. 

$25.00 - $49.99 $4.50 

Terms available to approved applicants ^ 

SA Customers; Credit facilities available through fJO tH 
Adelaide: 10 Pulteney St. Adelaide 


DICI 
m ELECTI 



' PTY LTD 

I P.O. Box 321, North Ryde N.S.W. 2113. Tel: I 












Algernon 


a low cost robot 
for any 

8-bit computer 

Here’s the third and final article on Algernon, 
the low cost robot fabricated from copper 
clad phenolic board. In this, we wrap up 
details of the circuit assembly and review the 
control program. 


Pt.3 

The development of this project by 
the designer, Ray Pakalns, together 
with the sponsoring company, Jaycar 
Electronics, has proved to be a much 
larger undertaking than was initially 
foreseen. It is only now that the amount 
of work necessary to complete the proj¬ 
ect has been realised. 


This photo shows the original prototype with the PCBs mounted on the outside of the base for access. 


ELECTRONICS Australia, May 1986 








Algernon 

Finally though, the development work 
on Algernon is complete, at least as far 
as the mechanicals and the interface de¬ 
tails for the Microbee are concerned. 
But it is clear that the project has lots 
of potential for further development to 
allow it to be interfaced with other 8-bit 
computers. There is also a lot of scope 
for software development, to suit it to 
various computers and to produce a 
variety of operating routines. 

At the time of writing this final arti¬ 
cle, Ray Pakalns has just completed the 
comprehensive assembly manual for the 
project. It is a very creditable produc¬ 
tion running to over 80 foolscap pages 
in which every facet of the project is 
discussed. This manual will be available 
on its own from Jaycar stores at the 
very reasonable price of $10.00. This 
gives all the information needed to 
build the robot except for the copper 
atterns of the sensor discs and circuit 
oards. 

Included in the manual are the full 
cutting and assembly details for the 
various copper clad sections of the 
robot and we can well imagine some 
constructors buying just the manual, the 
essential PC boards and some of the 
hardware such as the dial drive pulleys 


and motors and then building the rest of 
the robot completely from scratch. 

We certainly wish that we could have 
had access to the manual when we as¬ 
sembled our prototype because it an¬ 
swers so many questions that we had to 
resolve the hard way, by trial and error. 

Ray Pakalns has also written a pre¬ 
liminary program in Basic to put Alger¬ 
non through a series of simple move¬ 
ments, controlled via the Microbee. Ul¬ 
timately, Jaycar will be supplying a 
more refined version of this program, 
written largely in machine code. This 
will greatly increase the operating speed 
of the robot which otherwise tends to 
be on the leisurely side. 

With the simple routines on the sup¬ 
plied program it will be possible for 
constructors to develop their own operat¬ 
ing programs to put Algernon through 
complex routines. 

A facility to control the speed of each 
motor is also included in the supplied 
program, with speeds 0 to 9 available. 
The lowest setting means that the motor 
will only creep in a series of short 
pulses, while the speed of the highest 
setting is determined by the load and 
gear ratio. 

In setting a sequence of movements, 
the programmer must manually operate 
the robot to every required position in 
the sequence. This is done via the Mi¬ 
crobee keyboard. 


At each desired position, operating 
the “S” (store) key of the keyboard 
memorizes the position. What is memo¬ 
rized is the coded data from each of the 
sensor discs. As the data for most of the 
discs is picked up through three pin 
contacts, it is possible that one of the 
pins may be between pads on the disc. 
This would lead to an invalid input. The 
program will not permit this, causing 
the joint to shuffle minutely until a 
proper code is generated. 

An initial program written to make 
Algernon pick up a small box brought 
to light an interesting problem. The 
eight-bit gripper sensor did not have 
sufficient resolution to grasp the box 
properly. The robot attempted to close 
the grippers too tightly, so that eventu¬ 
ally, the rubber band drive acted as a 
clutch, with the motor continuing to 
spin. 

The problem here was due to the fact 
that the program did not have any 
conditional statement. It could look at 
either the gripper position or the tactile 
sensor output, but it could not combine 
data from both. The net result was that 
it attempted to close the grippers too 
tightly. 

With the final program, this problem 
will be solved with a control sequence 
which will close the grippers to the 
specified position unless the tactile sen¬ 
sor output is tripped. 



All of the connections to the motor control board are made through a 16-pin header and a 16-way terminal block. 
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The interface board includes interlock circuitry to prevent forward and reverse from being engaged simultaneously. 


Interface and 
control circuits 

The interface and control circuits are 
reasonably straightforward. Since the 
Microbee performs all the decoding and 
sequencing, the Algernon electronics 
are only needed for buffering, interlock 
and power. 

There are actually two PCBs which 
must be built up for the robot — one is 
the power board with the motor drive 
transistors and the other is the interface 
circuit. The interface board is the more 
complicated of the two, being a double¬ 
sided board measuring 224 x 90mm. 
Two main functions are performed by 
this board, multiplexing the coded sen¬ 
sor information and latching motor con¬ 
trol. 

Without multiplexing, the amount of 
wiring and circuitry required would 
otherwise get out of hand. As it is, an 
8-bit data bus is shared by five sensors. 

Multiplexing is performed by a 
74LS154 4-line to 16-line decoder. De¬ 
pending on the 4-bit input code, one of 
16 outputs will be enabled. Only 13 of 
the 16 outputs are used in the standard 
robot: three outputs are connected to 


each of the waist, shoulder and elbow 
sensors; two are connected to the wrist; 
and one each to the gripper and touch 
sensors. 

It is advisable to wire the robot as per 
the manual to avoid erroneous multi¬ 
plexing signals. With the correct wiring, 
the computer, via the 74LS54, sequen¬ 
tially enables all of the sensor wipers. 

Data is fed via eight diodes on each 
sensor dise to the data bus. This is con¬ 
nected directly to the Microbee parallel 
input bus. the program analyses the 
input data and performs the necessary 
caleulations to determine each sensor 
position. 

The Microbee control signals are 
latched by two 74LS373 octal Tristate 
latches, two of these are needed to 
latch the 16 control lines. 

To prevent forward and reverse from 
being engaged simultaneously for each 
motor, the latched outputs are fed 
through an interlock circuit. This con¬ 
sists of three 74LS14 hex Schmitt trig¬ 
gers in conjunction with three 74LS27 
triple 3-input NOR gates. 

The low speed options on the board 
are provided by two oseillators each 


built around 74LS14 Schmitt triggers. 
By tailoring the component values the 
particular duty cycle can be selected to 
suit any requirement. Each of the low 
speed options can be used with up to 
three of the motors. Keyboard controls 
are used to select the required low 
speed mode. 

The motor control board (180 x 
95mm) is single sided. It has 42 transis¬ 
tors and eight regulators, not to men¬ 
tion a few other parts. The board is 
rather neat, with all of the components 
set out in rows. Further, connections 
are made either through a 16-pin header 
or 16-way terminal block. 

Our version of the Algernon had the 
interface board on the outside of the 
metal box to allow aceess. The recom¬ 
mended method though is to mount the 
boards inside the box — it’s a lot neat¬ 
er. 

The circuits of the interface and con¬ 
trol boards are fully detailed in the 
manual described above. Although a 
low cost robot, the design has certainly 
meant a big investment in time and 
money. We think it will be very popular 
with computer enthusiasts. © 
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Circuit & Design Ideas 

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional 
details. 


Computer program 
aims beam antennas 

Just what is the distance between 
your station (or receiver) and the sta¬ 
tion you’re working or receiving? No, 
not the road distance, the direct short¬ 
est distance which shows up on a 
Mercator Projection map as the Great 
Circle Distance. What heading would 
the beam best be set at? Both questions 
are answered by this program. 

The relevant formulas are: 

(1) Distance (in ‘degrees of latitude’) = 
arc cosjsin lat,sin lath + cos lat, cos 
lathCos(lngh - Ingt)] 

where the latitude and longitude of 
your site are abbreviated lat, and lng„ 
and the latitude and longitude of the 
station heard by lath and Ingh. 

To convert this to nautical miles, 
multiply by 60; to statute (ordinary) 
miles, multiply by 69.375; to kilometres 
multiply by 111. 

(2) Beam heading = arccos (((sin lath ~ 


, (cos(distance ‘in degrees’) x cos 
lat,))/(sin distance ‘in degrees’) x cos 
lat.))) 

If the sine of Ing, - Ingh is <0, then 
hdg = 360° - hdg calculated. 

Eastern longitudes and southern lati¬ 
tudes are entered as negative values, 
western longitudes and northern lati¬ 
tudes as positive. 

There are many ‘dialects’ of BASIC, 
the language most home computers ac¬ 
cept so, if the program which follows 
isn’t accepted by your computer, consult 
its manual to find which instructions it 
doesn’t understand! 

10 PRINT “YOUR LATITUDE 
NOW?” 

20 INPUT T1 

30 PRINT “YOUR LONGITUDE 
NOW?” 

40 INPUT T2 

50 PRINT “LATITUDE OF STA¬ 
TION HEARD?” 

60 INPUT HI 


70 PRINT “LONGITUDE OF STA¬ 
TION HEARD?” 

80 INPUT H2 

90 REM enter latitudes and longitudes 
in degrees and decimally-divided de¬ 
grees. 

100 LET DD = ARCCOS [(SIN T1 x 
SIN HI) -I- (COS T1 X COS HI x 
COS (H2 —T2))] 

no PRINT “DISTANCE IS:” 

120 PRINT (DD X 60 “NAUTICAL 
MILES” 

130 PRINT (DD X 69.375) “STATUTE 
MILES” 

140 PRINT (DD X 111) “KILOME¬ 
TRES” 

150 Let HD = ARCCOS (((SIN HI — 
(COS DD X COS Tl)) / (SIN DD x 
COS Tl))) 

160 If SINE (T2 — H2) <0 GOSUB 
500 

170 PRINT “BEST BEAM HEADING 
SHOULD BE “HD” DEGREES” 

180 END 


I. Compton, 
Richmond, S.A. 


$20 


Burglar alarm deterrent flasher 



Most burglar alarm flashers simply 
flash on and off with a duty cycle of 
about 50%. If you want something a lit¬ 
tle different, this circuit will do the job 
— when activated, the lamp flashes 
twice, then once, then twice and so on. 

ICl is a 4017 decade counter and is 
clocked by Schmitt trigger oscillator 
IC2a with frequency set by trimpot 
VRl. Assuming power is applied, the 
QO, Q2 and Q6 outputs of ICl pulse 
high in turn. These outputs are ORed 
by diodes D1-D3 and drive transistor 
Q3 to flash the LED. 

Q2, in conjunction with zener diode 
D5, provides a regulated 5.6V supply 
for the CMOS ICs. Q1 and D4 work in 
a similar fashion. When the ignition 
switch is turned on, pin 15 (reset) of 
ICl is held high and the flasher is 
disabled. 


P. Howarth, 
Gunnedah, NSW. 


$15 
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FM and AM modulation for the EA Function Generator 


These two circuits allow frequency or 
amplitude modulation of the output of 
the EA Function Generator (April 
1982). 

Basically, Fig.l and Fig.2 are modi¬ 
fications of the Function Generator En¬ 
hancement described in June 1984. In 
each case, op amp IC8c buffers the vari¬ 
able voltage source for the FM or AM 


input. 

In the frequency modulation circuit 
(Fig.l), the coarse frequency control 
circuit is modified to compensate for the 
removal of IC8c. The coarse and fine 
controls still operate in a similar manner 
to those in the original enhancement 
circuit, but with the added facility of the 
FM input. 


The amplitude modulation circuit 
(Fig.2) uses IC8c to buffer input voltage 
signals to the AM modulation input of 
the function generator chip, ICl. A 
single-pole 2-position switch enables or 
disables the AM input. 


B. Paterson, 
Glen Iris, Vic. 


$15 



High performance 
audio generator 

This simple sine wave oscillator has 
performance superior to all but the 
most expensive commercial units. It 
covers the frequency range from IHz to 
lOOHz and there is no amplitude bounce 
when the frequency is varied. Total har¬ 
monic distortion is less than .005% from 
20Hz to 20kHz, and less than .0015% at 
IkHz. 

The circuit is based on one that ap¬ 
peared in Wireless World, February 
1982. Phase shifters ICla and IClb, to¬ 


gether with inverting stage IC2a, form a 
sine wave oscillator, while IC2b cancels 
the third harmonic generated at the out¬ 
put of IC2a due to the non-linearity of 
the R54 thermistor. 

The frequency is adjusted by means 
of VR2 which is a 15kfi dual-gang wire- 
wound trimpot. Double-pole rotary 
switch SI provides the range switching. 

The unit should be powered from 
well-regulated ±12V supply rails while 
multiturn trimpot VRl should be set for 
a 2.5V RMS output. Note that NE5534 
ICs can be used if the NE5532s are hard 
to get. All resistors and capacitors 


should be 1% types if possible. 

Phil Allison, <^oc 

Summer Hill, NSW 

Editor’s note: in practice, a 15kfi dual¬ 
gang wirewound potentiometer may be 
difficult to obtain. A conventional pot 
should not be substituted, however — 
its tracking accuracy will not be good 
enough. One way around the problem is 
to substitute two strings of 1% resistors 
for the potentiometer elements, and to 
switch these into circuit to provide a 
range of spot frequencies using a 2-pole 
multi-position rotary switch. 
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Crt.T12465 240V3i/i’’ 10.50 

Cat.T12463 115V4i/b” 10.50 

C«t.T12467 IlSVa^/i" 10.50 .. 

(Fan guards to suit also availaWi) 
Plus 20% tax whare appllcabla 



^OOKUP WIRE 

W112K 1 12 TLD BTO WN 
W1125313/.12TLD ORANGE 
W112S413/.12TLD YELLOW 
W1125513/.12 TLD GREEN 
W1125613/.12 TLD BLUE 
W1125713/.12TLD WHITE 


Plus 20% tax where applicable 
W1126014y.20RED 
W1126514/20 BLUE 
W11268 14/.20 WHITE 


W11270 24/.20 RED 
W11272 24/.20 BLACK 


W11282 32/.2 BLUE 


ENCLOSED ROTARY 
SWITCHESAT 
SPECIAL PRICES!! 

SI 3021 SWflOT1P12Pos 1.00 .80 .7 

S13022 SWROT2P6Poa * * 


75 OHM COAX CABLE 
IN 100M ROLLS 


W11224 SC2V 3.9dB (Approx!) 


RAINBOW CABLE 

CaLNo. Description 1-29 mtr 

Win4 28AWG14Wpermetre $0.90 



DIP SWITCHES 


% Sales tax srhere applicable 


■i ELECTROLYTICS 




! 22UF25VPCBRB 
I 47UF16VPCBRB 
! 47UF25VPCBRB 
I lOOOuFieVPCBRB 
! 10a0uF25VPCBRB 
I 22a0uF16VPCBRB 
! 2200UF25VPCBRB 
I 2200UFS0V AXIAL 


TELEPHONE CABLE 
(200 METRE ROLL^ 


RCA INSULATING 
SOCKETS 


RCA CHASSIS MOUNT 
METAL 


ELECTROLYTIC 
SINGLE ENDED 
PCB MOUNT 



SOLDERING IRON 
STANDS 


IDC CONNECTORS 















LEDS 5mm STANDARD 


Plus 20% tax where applicab 


components an 


m 


LOW PROFILE IC 
SOCKETS 


COMPUTER 

CONNECTORS 


TRANSISTORS 

Desc. 10-99100+Desc. 

- - -0 4,95 2SK134 

.08 PN2907A 


2.20 2SD350 


TANTALUM 

CAPACITORS 

Cat. No. OMcrljJlon ^+^ 


R16224 lOuFieV $0.38 
R16228 22UF16V $1.20 



RC CAN TYPE WITH LUGS 


R164585 8000UF7SV ( 


UNPROTECTED 
STRIP HEADERS 

Dual In Line 2.54inm 


PI 2280 60 Way Unprot Header 


RJ\ HEADERS 



F?us 20% lax where appfcable 



P12276R.A.50Wayl 
Plus 20%'Sales Tax 


PRINTER PAPER 
6pg$m 2000 Sheets 11 x 9 Vz " 

W'°*20% I “ II bl 


IBM ADD ON HARD DISK 



RITRONICS WHOLESALi 

56 Renver Road, CLAYTON, 3168, VICTORIA, AUSTRALIA. Phone |03| 543 2166 J3 llnes| Telex: AA151938 

Minimum account order is S50, minimum cash sale Is S25. Minimum post/pack S3.00. Minimum account post/pack S5.00. Comet Road Freight, bulky items and/or over I OKg is extra. 

Bankcard. Visa and Mastercard welcnme Errors and Omissions Excepted 






































The Seniiceman 
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The case of the m^ery chassis 


Once upon a time identifying who made a particular chassis 
was quite simple; AWA sets were made by AWA, HMV sets 
by HMV, Philips sets by Philips, and so on. But not these 
days. Many sets carrying well known brand names are now 
fitted with chassis made by quite different companies. And 
knowing who makes what to go in which cabinet is often quite 
important for the serviceman. 


As you can imagine, that little homily 
was prompted by a recent experience 
which I am about to relate. But the 
story has another claim to fame. In past 
issues I have described intermittent 
faults of long standing, some of which 
have taken — literally — years to find. 
On one occasion I think I suggested 
that one of these must constitute some 
kind of record. And, while I can’t 
remember the exact details, I have a 
feeling that this story will break that 
record, whatever it was. 

But to get back to the “Who makes 
what” situation. My first encounter with 
this set was some four years ago and, at 
that time, I had yet to sort out all the 
ramifications I am about to relate. Had 
I known then what I know now I would 
have saved myself a significant amount 
of time and effort. 

The set was owned by a lady whom I 
had not met before. She rang me and 
explained that she was having trouble 
with her colour TV set, adding that she 
had bought it a couple of years previ¬ 
ously from a nearby dealer who, inci- 
dently, has since gone out of business. 
She described the set as a General Elec¬ 
tric model which the salesman had told 
her was made by Rank Arena and that, 
in fact, it was the same as the Rank 
Arena 2601. This didn’t surprise me be¬ 
cause I knew that a lot of GE sets at 
that time used a Rank chassis. 

She went on to explain that the set 
had gone completely dead, but that it 
had given a lot of trouble in the past of 
an intermittent nature. Basically, the set 
would simply refuse to start at switch- 
on, but would usually come good at the 
second or third try, and might then run 
for several hours. At other times it 
would simply shut down spontaneously 
and would need several tries to get it 
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going again. Several servicemen had at¬ 
tempted to fix the trouble, but without 
success. 

When I finally came face to face with 
the set in the lady’s lounge room, I 
found it to be a GE model TC63L1; a 
type number which I had not heard of 
until then. But it was a 63cm model and 
I was quite prepared to encounter a 
Rank 2601 chassis. 

It was a bit of a shock, therefore, 
when I looked into the back of the cabi¬ 
net and realised that, not only was it 
nothing like a 2601 chassis, but that it 
was nothing like any chassis I had seen 
before. What was more, I could find 
nothing on the chassis to indicate who 
had made it. All I did determine was 
that it was made in Singapore. 

The only thing to do in these circum¬ 
stances was to contact the local GE dis¬ 
tributors, first to identify the chassis and 
then, hopefully, obtain some clues as to 
the likely cause of the fault, assuming 
that someone else had already encoun¬ 
tered it. In fact, the distributors proved 
to be most helpful, and set an example 
which some other distributors could well 
emulate. 

H stands for Hitachi 

It turned out that the chassis was 
made by Hitachi and, more specifically, 
is almost identical with the Hitachi 
CWP-139 which I dealt with in the Oct¬ 
ober 1985 notes. However, at that time 
the chassis was new to me. I also 
learned that the GE model number, on 
sets using the Hitachi chassis, normally 
carries a suffix letter “H” or “S”, indi¬ 
cating where the chassis was made. The 
“H” indicates Hiroshima and the “S” 
Singapore. 

And, for what it is worth, all the 
larger chassis, i.e., 56 and 63cm, made 


by Hitachi for the GE label are made in 
Singapore; only the smaller sizes are 
made in Japan. In fact, as far as I can 
determine, there are no 56 and 63cm 
sets marketed under the Hitachi label; 
they all carry the GE trademark. All of 
which adds up to a rather complex set¬ 
up, but it may be worthwhile keeping in 
mind. 

Having sorted out the origin of the 
beast I was able to obtain a circuit and 
service data and, with the set on the 
bench, make an initial appraisal of the 
fault, at least in general terms. As I 
more or less expected, it transpired that 
the power supply was shutting down — 
or refusing to start — although the 
exact reason had still to be determined. 
(At this stage readers may find it help¬ 
ful to refer to the October story, partic¬ 
ularly the explanation of the power sup¬ 
ply operation and the manufacturer’s 
suggested test routine.) 

I went through these various tests, 
even though the intermittent nature of 
the fault made it unlikely that I would 
find it this way. In fact, all I learned 
was that one of the tests, that of run¬ 
ning the power supply unloaded, was 
the surest way to destroy the main 
chopper transistor, TR906. So I was 
back to square one. 

At this point I appealed directly to 
the GE service department. And, again, 
they proved most helpful. Further, from 
their ready response, it was fairly obvi¬ 
ous that this was not an isolated case. 
More specifically, it was almost cer¬ 
tainly a dry joint situation, the problem 
















being, of course, to find it. However, 
they were able to nominate a number of 
places where these were most likely to 
occur. 

The first general area was on the 
power supply board itself and involved 
a number of heavy duty resistors which, 
in an effort to improve the dissipation, 
are mounted clear of the board by some 
10mm. And, to improve the rigidity of 
the mounting over that provided by the 
pigtails alone, they are supported by 
small metal tubes. These are a few mil¬ 
limetres in diameter and are passed 
through holes in the board and soldered 
to the copper pattern. 

The pigtails are then passed through 
the tubes and, I suspect, are supposed 
to be soldered direct to the copper pat¬ 
tern, so that the tube serves purely as a 
mechanical support. In practice the pig¬ 
tails are inserted in the tube, trimmed 
short on the copper side, and soldered 
to the inside of the tube. 

Unfortunately, a good soldered joint 
of this kind is not easy to make, partic¬ 
ularly with the heat limitations imposed 
by the printed board. As a result, they 
had proved to be a consistent source of 
trouble and the service department’s ad¬ 
vice was to remove each resistor and re¬ 
make the joints thoroughly. 

The second suspect area was on the 
deflection output board and, specific¬ 
ally, involved two resistors, R721 
P90n) and R722 (4.7n), both in the 
base circuit of the horizontal drive tran¬ 
sistor, TR704. Not only were these 


particularly prone to having dry joints, 
but they also suffer the disadvantage of 
being almost completely hidden under¬ 
neath a heatsink on which is mounted 
the horizontal output transistor, TR707. 

I thanked the technician for his advice 
and, thus armed, returned to the attack. 
First I tackled the transistors on the 
power board, resoldering the pigtails in¬ 
side the tubes, using plenty of heat and 
a little mild flux to help things along. In 
fact, I found no evidence of any actual 
faults in this area, but reasoned that 
remaking them was a worthwhile 
precaution. 

Unfortunately, this did nothing to im¬ 
prove the situation, the fault being just 
as much in evidence as before. So I re¬ 
moved the horizontal output stage heat¬ 
sink assembly and checked R721 and 
722. And this was a different story; any¬ 
one with half an eye could see the dry 
joints, though why these two resistors 
were prone to this fault so consistently 
remains a mystery. Anyway, I resol¬ 
dered them, re-fitted the heatsink, and 
tried again. 

And this time the set came good. I 
had given the lady a loan set so I took 
the precaution of running the set for 
about three weeks, during which time it 
didn’t so much as flicker. I considered 
the point proved and returned the set, 
but took my usual precaution of advis¬ 
ing the lady to contact me immediately 
if the trouble re-appeared. 

I heard nothing more about the set 
for something like 18 months, by which 


time I had more or less forgotten all 
about it. Then the lady was on the 
phone reporting that the set had once 
again developed an intermittent fault. 
So I organised another loan set and 
brought the offender back into the 
workshop. 

This proved to be a totally frustrating 
exercise. I kept it for several weeks but 
nothing I could do during that time 
would induce the fault to appear. Fi¬ 
nally, realising that Murphy had the 
whip hand, I returned the set to the 
customer, explained the situation, and 
suggested that she try to live with it 
until the fault became worse or, better 
still, the set failed completely. 

For richer for poorer... 

The lady was quite happy with this ar¬ 
rangement because the fault, when it 
did show, was easily cured. She had 
found that all she had to do was switch 
the set off, then on again, and it invari¬ 
ably came good. So we left it at that 
and, although I had made out a docket 
when the set came in, I put it to one 
side and made no charge. 

Apparently I didn’t make this point 
clear to the lady and, after a couple of 
months, she rang to find out what she 
owed me. (I wish some of my other cus¬ 
tomer’s were as honest!) I explained 
that I hadn’t felt justified in charging in 
the circumstances, seeing that I had not 
really achieved anything, then asked her 
how the set was performing. 

It appeared that it was still much as 
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before and the lady was quite happy to 
live with it for the moment. So we left 
it at that but with the understanding 
that she would contact me if it became 
significantly worse. 

A complete breakdown 

In order to write this story I had to 
look up my records to be sure what 
happened next, but they confirmed that 
it was just on two years before I heard 
from the lady again, and this was just 
before last Christmas. Then she was on 
the phone to report that the set had 
failed completely. This was the best 
news so far, and I lost no time in get¬ 
ting the set on the bench, hoping that 
the fault would stick around long 
enough for me to get to grips with it. 

In fact I needn’t have hurried. The 
fault turned out to be a complete break¬ 
down of the chopper transistor, TR906 
which, in turn, had taken out the fuse 
F903. That was a bit of a setback be¬ 
cause, whatever the intermittent fault 
was, it was certainly not what I had just 
found. There was also the important 
question as to just why TR906 had 
failed. Had it simply died of old age, or 


had something triggered the failure. 

I fitted a new transistor and fuse, but 
hesitated to switch the set on again until 
I had given the board another once over 
in a search for dry joints. I could see 
nothing obvious but I still hesitated to 
switch on. Finally, after some delibera¬ 
tion I decided to tackle the intermittent 
head on. If it was a dry joint, as seemed 
most likely, then I would attack it by 
re-soldering every joint on the board. A 
big job? Well, yes, but it didn’t take 
any more time than I might spend fruit¬ 
lessly prodding around and getting no¬ 
where. 

That done, I crossed my fingers and 
switched on. And, lo and behold, every¬ 
thing came good. I let it run for a few 
minutes, shook it gently, gave it a few 
prods around the suspect area, and 
noted with satisfaction that it continued 
to play. So I pushed it into “intermit¬ 
tent corner” and let it run for the rest 
of the day. 

It survived this test and the next 
morning I connected a meter to the HT 
rail, which runs at 125V in this model, 
then turned it on again. Everything 


came good, the meter sat steadily on 
125V, and I let it run for the rest of the 
day, again with no sign of trouble. In 
fact, it ran for several days and I was 
beginning to feel confident that my 
blanket soldering operation had paid 
off. 

Then, one morning as I switched the 
set on and the picture came up I was 
sure that it juddered briefly. It settled 
down all right but a glance at the HT 
meter confirmed my fears; it was waver¬ 
ing slightly, between about 120 to 125V, 
but enough to indicate that something 
was wrong. In fact, it became worse, 
dropping to 113V at one stage, then 
making its way back in dribs and drabs 
to normal level. 

No longer a dry joint 

Convinced that it was no longer a dry 
joint problem I began thinking in terms 
of a faulty transistor somewhere, possi¬ 
bly along the lines of the leaky transis¬ 
tor I found in the General GC145, as 
described in the December 1985 notes. 
So I reached for the freezer can and at¬ 
tacked each transistor in turn. The re¬ 
sult was totally negative; it made not 
the slightest difference. 

So, if it wasn’t thermal, was it me¬ 
chanical; a hairline crack for example. I 


If you’re into computers 
you could have a job for life. 



If you’re interested in the finer 
points of digital electronics and 
computers, the computer industry 
needs you. 

Enrol now into Control Data 
Institute’s Computer Engineering 
course and you could be working in 
the ever-expanding computer industry 
in as little as 8 months. 

Control Data Institute’s flexible 
study programmes will allow you 
to study full-time or part-time in 
subjects such as Electronics, 
Microprocessors, Mini Computers, 
Data Communication, Terminals, 
Disk Drives, Line Printers and 
Machine Language Programming. 
Or if you choose, you can study 
individual subjects. 

You can even get exemptions 
if you have some experience in the 
electronics field. And at the end of your 


course of study, you qualify with a 
Diploma in Computer Engineering. 

Control Data is accepting 
enrolments now for their Computer 
Engineering courses in Sydney and 
Melbourne. The demand for Control 
Data Engineering Graduates has never 
been higher. 

For further information call 
Control Data Institute now. You can 
attend special monthly free 
engineering information seminars or 
phone Wendy Mason in Sydney on 
(02) 4381300 or Sherrill Maconachie 
in Melbourne on (03) 268 9666 for a 
personal appointment. 


^ ^CONTRPL DATA 
Via ^INSTITUTE 

YOUR CAREER BEGINS HERE 









left the set running and attacked the 
board with a substantially insulated 
prod, the sort of thing with which one 
can exert considerable pressure on a 
suspect component without fear of 
producing short circuits or shocks. 

This didn’t seem to achieve anything 
and finally, taking my courage in both 
hands — and putting one of them in my 
pocket — I very gingerly began wiggling 
the various heavy duty resistors between 
my fingers, while the set was running. 
Again I didn’t seem to be getting any¬ 
where, at least initially, but when I 
came to R924, a 4.7kn, 5W resistor 
feeding the collector of TR905, things 



I exerted rather more pressure! F903 went 
out in a blaze of glory! 


The first wiggle produced no effect 
but at the second try, when I exerted 
rather more pressure, there was a sud¬ 
den splat and fuse F903 went out in a 
blaze of glory. Nor was I surprised to 
find that the horizontal output transis¬ 
tor, TR906, had again been destroyed. 

At this stage I wasn’t quite sure what 
had happened except that the little sup¬ 
port tube at one end of the resistor now 
appeared to be slightly loose, but I 
wasn’t sure whether this was a real fault 
or one that I had created by being too 
heavy handed. On the other hand I was 
beginning to get some kind of a picture 
as to the possible cause of the original 
TR906 failure. 

I pulled the board out and examined 
the print side in detail. I half expected 
to find that I had broken the copper 
pattern, but the real situation was quite 
different. As I have already mentioned 
I had been over the board and remade 
every joint, so it was something of a 
shock to discover that the solder adher¬ 
ing to the tube had broken away from 
the copper pattern. Yes, it was a dry 
joint, but one in which the solder had 
flowed out smoothly over the copper, 
giving every indication of a perfect 
joint. 

Removing the solder from the tube 
uncovered the copper pattern to which 
the solder should have adhered, reveal¬ 


ing the coating of black oxide. Just why 
this had happened is not clear, but it 
was obvious that the solder had never 
taken to the copper pattern or, if it had, 
in such a minute area that it eventually 
fractured and created a typical intermit¬ 
tent condition. 

I carefully scraped away the oxide 
until I had bright copper, tinned it, then 
re-made the joint. I checked the joint at 
the other end by deliberately removing 
the solder, or as much as would come 
away, and satisfied myself that this one 
was OK. I checked all the assemblies in 
the same way and found two more 
joints in exactly the same condition. 

I repaired these, fitted a new TR906, 
a new fuse, and put everything back to¬ 
gether. The set came good when I 
switched it on, and continued without 
so much as a flicker for the next couple 
of weeks. Then, satisfied that I had 
really found the fault, I returned it to 
the customer. That was many weeks ago 
and a quick check as I finish off these 
notes confirms that it is still going with 
no sign of trouble. 

I think I have really fixed it this time. 

But why did the fault cause TR906 to 
fail? It seems virtually certain that the 
sudden open circuit in the supply rail to 
TR905, and the inductive load in this 
circuit (T901) generated a substantial 
spike as the magnetic field collapsed. 
This appeared in the secondary winding, 
was applied to the base of TR906, and 
the rest is history. 

With hindsight... 

There are several lessons to be 
learned from this story. The first one. 
I’m sorry to say, is that your serviceman 
was not as adept at uncovering dry 
joints as he thought he was! With hind¬ 
sight I was reminded of some advice 
preferred to me many years ago, by a 


mate in the (then) PMG’s telephone 
section. “The surest way to check a sol¬ 
dered joint is to try to remove the sol¬ 
der. If it is a good joint, you won’t be 
able to.” 

Sound advice indeed. 

The other lessons are more general 
and simply amount to the fact that these 
particular chassis, under whatever brand 
name you find them, are prone to these 
dry joint problems. I earnestly suggest 
that my professional readers make a 
note of these faults and file them with 
the appropriate manuals. Also, it would 
seem to be a wise precaution if these 
sets, whenever they are encountered 
and for whatever other reason, are 
checked out thoroughly in these poten¬ 
tially troublesome areas. 

And, finally, a further general com¬ 
ment about this type of power supply. 
In many cases where one suspects a 
likely flashover situation or other 
destructive fault, it is a wise precaution 
to power the set via a Variac, increasing 
the input voltage gradually until pos¬ 
sible signs of distress were noted. But 
this is not possible with this circuit, 
which depends on the sudden applica¬ 
tion of voltage to C910 and its charging 
action to drive the multivibrator kick- 
start circuit and get the horizontal out¬ 
put stage working. 

Fortunately, there are a couple of 
ways in which one can cheat. One is to 
fit the 56kfi starting resistor, shown 
dotted in the circuit, which will drive 
the multivibrator section continuously. 
The other is to increase the voltage 
from the Variac in steps, the set being 
switched on in the normal way after 
each setting has been selected. 

So there it is. One way and another I 
have managed to collect what I feel is a 
lot of valuable information about these 
sets. I hope others will benefit from it.® 
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Listen to your favourite CDs on tape 

Compressor for 
compact discs 


Ever tried to record a compact disc on a 
conventionai cassette recorder? Uniess your 
deck has dbx, you’re not in the race. Even 
those machines with automatic ievei controi 
cannot cope with the wide dynamic range of 
compact discs. That’s where our CD 
Compressor comes in. 

by COLIN DAWSON 


We’ve designed this Compressor to 
meet a number of different purposes. 
For example, you may love your collec¬ 
tion of ‘Dire Straits’ compact discs but 
what happens if you want to listen to 
the same tracks on your Walkman-style 
cassette player when you go for a run? 
Or what about playing tapes in your 
car? 

The basic problem is that a cassette 
deck cannot successfully record the wide 
dynamic range of a typical compact 
disc. Even if it has Dolby B noise re¬ 
duction, it will not be able to cope. If it 
has Dolby C noise reduction it will be 
somewhat better but only a deck with 
dbx noise reduction will come close to 
coping with the full dynamic range of a 
CD. 

That’s okay for recording but when 
you’re listening on the run or in a car 
barrelling down the expressway, you 
don’t want high dynamic range anyway. 
You need a lot less. If you’re pounding 
the pavement, you’re not going to be 
interested in pianissimo passages any¬ 
way. And the average car is so noisy at 
speed that it drowns out the soft parts 
of the music. 

So if you are going to usefully record 
and listen to cassette tapes made from 
compact discs, you’ll want a compres¬ 
sor; a circuit to make the soft passages 
louder and the loud passages softer. 
That’s what our compressor does. 

Ideally, the compressor would operate 
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so that: (1) the volume control for play¬ 
back is set to the same level for a com¬ 
pressed tape as an uncompressed one, 
ie, the average volume would be about 
the same; (2) the quiet passages should 
be increased in level, sufficient to over¬ 
come typical car background noise; and 
(3) the loudest passages should be re¬ 
duced in level so that they do not cause 
distortion or discomfort to the listener 


in a car. 

Our design meets these objectives 
successfully while keeping distortion to 
low levels, with a relatively simple, low- 
cost circuit. Naturally, there is some 
compromise which mainly applies to 
very low level signals. 

Some classical passages have sections 
so quiet that they are barely audible, 
even in an ideal listening environment. 
Amplifying these sufficiently to over¬ 
come the noise of your turbo-charged 
horsies under the bonnet is not practi¬ 
cal. Therefore, our design has a maxi¬ 
mum gain of -(-9.2dB for small signals 
(a voltage gain of about 3). 

For the loudest passages, the circuit 
has a maximum signal attenuation of 
-14.5dB (a voltage loss of about 5.3). 
This should take the sting out of the 
really loud sections. 

Overall, the circuit reduces the dy¬ 
namic range of the music by 9.2 -I- 



The input and output RCA sockets are mounted on the front panel of the metal case. 
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14.5dB, or about 24dB. This is enough 
to allow just about all compact discs to 
be satisfactorily recorded on just about 
any cassette deck. 

Circuit Description 

Heart and soul of the compressor is 
the Signetics NE572 compandor chip 
(IC2). The device can be used either as 
a compressor or expander, hence the 
contraction “compandor”. In fact, the 
NE572 has two independent compandor 
sections. Most commonly, this allows 
the device to be used in stereo applica¬ 
tions, but it would also be useful in 
communications systems. One section 
would be used as a compressor for out¬ 
going signals and the other to expand 
incoming signals. 

The compandor is essentially a vari¬ 
able transconductance cell. This means 
that it is basically a resistance which 
varies in proportion to a control 
voltage. 

For a compressor circuit, the resist¬ 
ance is inserted into the negative feed¬ 
back path of an op-amp, so that it can 
control the gain of that op-amp. Refer 
now to the circuit diagram which shows 
both channels. 

The control voltage is derived directly 
from the op-amp output signal. The 
output signal is fed into a rectifier inside 
the compandor chip (pin 3 for the left 
channel — we shall refer only to the left 
channel for most of the circuit descrip¬ 
tion). The resultant voltage varies in 
proportion to the output signal ampli¬ 
tude. 
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Compressor 
for CDs 


The rectified voltage does not directly 
control the gain cell. It is first passed 
through a buffer which permits control 
of the attack and release times. A 
capacitor connected to pin 4 (IC2a) sets 
the attack time, in conjunction with an 
internal resistor. Similarly, a capacitor 
connected to pin 2 (IC2a) sets the re¬ 
lease time in conjunction with an inter¬ 
nal resistor. 

An external resistor of 47ft was also 
found to be prudent in the release cir¬ 
cuit — it improves the stability for high 
amplitude transients. With the compo¬ 
nents selected, the attack time is about 
one millisecond and the release time is 
about 10 milliseconds. These times rep¬ 
resent a compromise between good sig¬ 
nal control, to prevent signal transients 
from beating the system, and distortion, 
which particularly affects the bass fre¬ 
quency range. 

IC2 has an output (pins 6 and 10) for 
each of its respective sections which is 
the “THD trim” facility. These are con¬ 
nected to the respective non-inverting 
inputs (pin 3) of op-amps ICl and IC4. 
They can be adjusted to minimize the 
circuit’s distortion. 

However, for the “THD trim” facility 
to work correctly, the NE572 needs to 
be used in conjunction with bipolar op- 
amps. It depends on the fact that bi¬ 
polar op-amps draw relatively high 
input bias currents. 

We preferred to use Fet-input op- 
amps for this circuit because they give 
low noise performance at low cost. We 
also did not want any user-adjustments 
in the circuit to make it simple to build 
and get going. 

We have still connected the trim out¬ 
puts to the respective op-amps (ICl for 
the left and IC4 for the right) because 
this ensures that the op-amps are biased 
to nearly the same level as the gain 
cells. 

Distortion 

Distortion tends to rise dramatically 
where the op-amp output exceeds about 
400mV. To avoid this situation, we have 
set up the compressor so that it has 
severe attenuation for large inputs. As 
the overall output level would be too 
low with this characteristic, a gain stage 
(IC3) has been added after the com¬ 
pressor. 

IC3 has a nominal gain of just over 
two, to provide the circuit with an ac- 
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ceptable overall gain characteristic. For 
a 2V RMS input, the output will be 
370mV. 

The resulting distortion of the circuit 
is around 0.15% which is well above 
compact disc standards but well below 
the distortion levels of typical cassette 
decks. 

Power supply 

IC2 is a little unusual in that it oper¬ 
ates from a single supply while the op- 
amps require balanced positive and 
negative supplies. Even so, the power 
supply is quite simple. It employs a 
small transformer which feeds 12VAC 
to positive and negative half-wave recti¬ 
fiers D1 and D2 and 470/uF electrolytic 
filter capacitors. This results in ±17V 
DC rails which are fed to positive and 
negative 12V three-terminal regulators. 

We envisage that the circuit will be 
set up between a CD player and cas¬ 
sette recorder more or less perma¬ 
nently. To this end, it has been 
equipped with a bypass switch (SI). In 
the bypass position, the circuit need not 
be switched on for normal operation of 
the associated equipment. 


Construction 

The circuit must be built into a metal 
box to provide good shielding and a 
safe mains earth. We chose a standard 
folded metal box from Dick Smith Elec¬ 
tronics, measuring 185 x 70 x 160mm 
(DSE Cat. No. H-2744). This has the 
input and output sockets plus the bypass 
switch on the front panel and the power 
switch on the rear panel. 

All the circuit components except for 
the bypass switch are mounted on the 
rinted circuit board which measures 
15 X 88mm and is coded 86ms3. No 
shielded cable is required and the RCA 
sockets and bypass switch are connected 
directly to the printed circuit board with 
short lengths of tinned copper wire. 

Assembly of the printed circuit board 
is quite straightforward and the compo¬ 
nents can be mounted in any order. 
Don’t forget the wire links (there are 
five of them). 

With the board assembled, some work 
is required on the case. Start by drilling 
the necessary holes in the box. A large, 
oval-shaped hole is needed in the back 
panel for the cord clamp grommet, 


View inside the prototype. A metal case is necessary to provide adequate shielding. 
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Compressor 
for CDs 

along with one for the power switch 
(S2), two for the terminal block and 
one for the earthing point. 

Other holes which must be drilled 
are: two for the transformer mounting 
screws (in the base, towards the rear of 
the box); four for the PCB mounting 
screws — keep the PCB towards the 
front of the box; one on the front panel 
for the bypass switch (SI) and four 
others for the two-way RCA sockets. 

We opted to use a pair of two way 
RCA sockets on the front panel. The 
single type aren’t really suitable as they 
are difficult to isolate from the front 
panel. 

Power on 

When all assembly work is complete, 
check all your work thoroughly against 
the wiring diagram. With your multi¬ 
meter switched to a low “ohms” range, 
check that the earth pin of the power 
plug is connected to the chassis. Check 
also that both the active and neutral 
wires of the power cord are isolated 
from the rest of the circuit and chassis. 

Now give the circuit a power up test 
without anything else connected to it — 
just in case. Assuming there are no 
sparks, smoke or other disturbing phe- 

At left is an actual size artwork for the 
PCB while below is the front panel 
artwork. 



ELECTRONICS AUSTRALIA 

STEREO COMPRESSOR 




ELECTRONICS Australia, May 1986 









nomena, check the voltages listed on 
the circuit diagram. Pin 6 of IC3 and 
ICS should be within a few millivolts of 
OV. 

Now connect your CD player to the 
inputs of the compressor and your cas¬ 
sette deck to the compressor outputs. 

The CD player to cassette recorder 
set up should work irrespective of 
whether the compressor is turned on or 
not, provided that it is switched to 
bypass. 

Next, with the circuit powered up, 
switch the circuit in. If it’s working OK, 
the loud passages should be reduced in 
volume, compared to when the bypass 
function is selected, and quiet passages 
should be louder. 

If there is no sign of signal compres¬ 
sion, an incorrectly installed electrolytic 
would be a likely cause. ^ 


PARTS LIST 

1 metal box, 185 x 160 x 70mm, 
DSE Cat. No. H2744 or 
equivalent 

1 12V transformer, Ferguson 
PF2851 or equivalent 
1 printed circuit board, code 
86ms3, 115 X 88mm 
1 3-core mains cord and 
moulded plug assembly 
1 3-way mains terminal block 
1 single pole, single throw 
(SPST) mains switch 

1 double pole, double throw 
(DPDT) switch 

2 2-way RCA panel mounting 
socket strips 

2 1cm pieces of heatshrink or 
spaghetti tubing (for mains 
terminals on transformer) 

1 metre of tinned copper wire 
4 5mm PCB stand offs 
Semiconductors 

1 NE572 stereo compandor 1C 
4 TL071, LM351 FET input 

op-amps 

2 1N4001 diodes 

1 7912 -12V regulator 

1 7812 -M2V regulator 
Capacitors 

2 470/liF 25VW PC electrolytics 

4 10/u,F 16VW non-polarised axial 
electrolytics 

6 lO/iF 16VW PC electrolytics 
2 1 /u,F 16VW electrolytics 
2 0.1/u,F greencaps 
2 lOOpF ceramics 
2 56pF ceramics 
Resistors {VaW. 5%) 

2 X 220kD, 2 x 68kD, 2 x lOkD, 
2 X 4.7kn, 2 X 2.2kD, 2 x 47D, 
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MICRO EYE MODEL 860 



Dash/Visor Model XKR-V 

RDwerful and precise, BEL’S XKR-V was designed as the 
smallest, most compact Superheterodyne dash/visor 
detector in the world. App^ling, futuristic design, with 
our exclusive Horn-Microstrip hybrid circuitry, will en¬ 
hance the interior of any vehicle. 


MICRO EYE MODEL 864 



Dash/Visor Model 

Until now, GaAs Diodes have only been used in 
sophisticated military radar equipment. The MICRO EYE 
VECTOR is the first consumer electronics product 
equipped with this new technology. 


MICRO EYE MODEL 


Dash/Visor Model XKR-VI 

Similar to the 860, the XKR-VI incorporates our exclusive 
Superheterodyne Horn-Microstrip hybrid circuitry, but 
without the luxury features. 























UTOPIATRONICS: 
The supplier hobbyists 
dream about! 


^ FORUM I 

Conducted by Neville Williams ^ 

Wouldn’t it be wonderful if electronics suppliers kept in stock, 
for an indefinite period, all the individual components hobby¬ 
ists might need to build magazine projects that took their 
fancy. A Victorian reader would like us to transform that 
dream into renewed reality, with a stroke of the editorial pen. 


To be sure, he doesn’t express it in 
those terms but, in effect, he’d like us 
to turn the clock back to that Utopian 
period, when projects could remain cur¬ 
rent for years; when components were 
readily available off the shelf and able 
to be dispensed cheaply over the 
counter, to suit the whims and resources 
of individual buyers. 

Many projects were indeed built up 
over a lengthy period in those halycon 
days BK (Before Kits) with parts 
swapped, or scrounged, or picked up on 
paydays, on the way home. But things 
have changed (for the worse). Says our 
correspondent: 

/ have been a regular reader of EA for 
many years and I must voice my disap¬ 
pointment at the direction the magazine 
has taken in the last year or so. 

I’ll use the new Playmaster tuner as an 
example. For many months, I have been 
looking forward to this unit, although I 
suspected that it would be a “buy a kit 
or forget it” project, like so many others 
lately. 

In my circle of friends I know of three 
who would like to build the tuner but no 
one will do so for one reason: we can’t 
afford to lay out $400 in one hit for a 
kit. Surely we are not the only ones in 
the land who can’t lay out big dollars for 
kits based on articles from a magazine 
ostensibly aimed at enthusiasts and hob¬ 
byists. 
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/ have built many highly complex proj¬ 
ects from other magazines, one section at 
a time, with no large one-time outlay, eg 
computer-controlled frequency meter, 
preamplifier and power amplifier, para¬ 
metric equaliser, &c. I am certainly not 
the only one who would prefer to build 
from an English rather than an Aus¬ 
tralian magazine. 

I invite you to name one reasonably 
complex project described in EA recently 
that has PCB artwork, component sup¬ 
pliers, drilling details, &c. 

I sincerely hope that EA changes back 
to the old ways because what was once a 
great magazine has been reduced to 
nothing more than a collection of kit 
manufacturing instructions. 

When a group of hobbyists say “I 
hope another magazine brings out some¬ 
thing as good as this tuner”, it must tell 
you something! N.M. (Rosebud, Victo¬ 
ria). 

I can’t deny that there has been a 
change in the content of some of our 
constructional articles but N.M. is wide 
of the mark if he believes that it is sim¬ 
ply the result of a gratuitous change in 
editorial policy, or that it has occurred 
only in the last year or so. 

In actual fact, the face of hobby elec¬ 
tronics has been changing steadily over 
the past twenty years and magazines 
worldwide have had to adapt to it. 
Some haven’t made it and have simply 
disappeared! 


I know because, for much of that 
time, I was in the hot seat right here at 
EA. 

For this magazine, the process began 
in earnest with the changeover to solid 
state technology in the ’^s. Previously, 
the pace of technological development, 
and the currency of magazine projects, 
had largely been keyed to the introduc¬ 
tion of new valve types — a very formal 
and unhurried procedure with a long 
lead and lag time. 

But, suddenly, valves were out and 
transistors were in, being introduced, 
modified, superseded or abandoned in 
short order — at the whim of individual 
companies jockeying for a market 
share. 

The longevity of magazine projects 
dropped from years to months and 
would-be constructors found themselves 
having to buy the parts when they were 
available, or risk missing out altogether. 
That still applies; neither magazine, nor 
stockist nor constructor can gamble on 
some particular components being avail¬ 
able this time next year. 

Competition from imports 

It was in the same formative solid 
state era that the Japanese electronics 
industry got moving, and flooded our 
market with mass produced test instru¬ 
ments, portable radios, audio equip¬ 
ment and amateur gear that looked the 
part, worked well, and cost less to buy 
than the components needed to build 
them! 

It also had a profound effect on hob¬ 
byist attitudes and on licensed amateurs 
in particular. 

Many simply settled for the built-up 
product but even inveterate home con¬ 
structors were no longer content with 
the tradtional “home-made” look; they 
demanded a PC board, chassis and case, 
and a fully finished front panel to lend a 
professional touch. 

Faced with the need to order and 
stock these as special items, it was logi¬ 
cal for suppliers to want to sell them 
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only as part of a kit; either that or not 
bother with them at all! 

As it happened, most would-be con¬ 
structors seemed rather to like the idea 
and we had no end of complaints from 
readers about having to chase up indi¬ 
vidual parts for projects that, for some 
reason, had not been advertised in kit 
form! 

Really, it has little to do with us, 
apart from awareness that packaged kits 
were becoming popular. Our self-ap¬ 
pointed task was to design and describe 
the project. How the parts were sold 
was more a matter for the vendor and 
customer. 

Company project kits 

What about articles based on designs 
and kits originated by individual suppli¬ 
ers? 

Our early policy was simply to review 
them if requested, but not to feature 
them, as it were, in competition with 
our own laboratory projects, in which 
all advertisers were free to share. 

But there came a time when readers 
began asking about projects which, for 
one reason or another, we could not 
reasonably cope with. Some involved 
activities — model aircraft, boating, &c 
— which were beyond the scope of cur¬ 
rently available staff. Others called for 
custom built hardware which would not 
be accessible to regular parts suppliers. 

Yet a suitable project was often avail¬ 
able in kit form from one source or an¬ 
other. To check out and feature such a 
kit would obviously assist those readers 
who might want to build it, while also 
interesting others who would merely 
like to read about the technology in¬ 
volved. 

I personally made the deeision at that 
time to change our policy, in order to 
broaden our coverage into areas which 
we could not hope to cover ourselves 


without a totally uneconomic increase in 
laboratory staff. 

That was many years ago and, since 
then, we have ehecked out and featured 
a wide variety of projects from overseas 
and local sources, with the idea of 
drawing them to the attention of would- 
be constructors and of enlightening 
those who merely like to read about 
such things. 

The KWW VHP Linear Amplifier in 
the March issue is a recent example. 

If, as a reaction to N.M.’s letter, we 
face a chorus of protest against such ar¬ 
ticles, I guess that Editor Leo Simpson 
will have to reconsider that earlier deci¬ 
sion! 

The Playmaster tuner 

As it happens, the AM/FM stereo 
tuner which is the focus of N.M.’s letter 
was born and bred in EA’s own labora¬ 
tory, after a gestation period of some¬ 
thing like twelve months. 

In terms of man hours, it was an ex¬ 
tremely costly project but we had the 
satisfaction of being able to present it as 
literally the best AM/FM stereo tuner 
we had ever handled or measured. 
Moreover, the ultimate kit price of $399 
is both modest and attractive when 
compared with the cost of less highly 
specified commercial tuners. 

Reading N.M.’s letter, one wonders 
how people get on who want to buy a 
good quality commercial tuner, or any¬ 
thing else around that figure, to use 
with SlOOO-worth or more of domestic 
hifi equipment? 

They certainly wouldn’t have the op¬ 
tion of buying it a bit at a time. I guess 
that they’d have to arrange for a bank 
loan or buy it on credit card. If I might 
borrow N.M.’s phraseology, the Bank- 
card and Visa card symbol at the bot¬ 
tom of the Jaycar advert for the tuner 
kit “must tell you something”. 


Fragmented construction 

Before writing this, I made a point of 
discussing with John Clarke, who did 
most of the work on the tuner, the idea 
of building it up in segments, as a way 
of spreading the cost. He was not im¬ 
pressed either from a technical or 
monetary point of view. 

He pointed out that, in such a proj¬ 
ect, a great deal of care is necessary to 
ensure that there is no mutual interfer¬ 
ence between the AM and FM tuner 
functions and the control of display 
logic system. 

Having decided upon a practical, slim¬ 
line presentation, it made good sense to 
concentrate most of the components on 
a single, large PC board, as a way of 
ensuring a fixed and proven layout. He 
would feel much less confident, he said, 
about a design involving a number of 
smaller boards which could be shuffled 
around and interconnected at the whim 
of individual constructors. 

In any case, what could be tempo¬ 
rarily omitted apart, perhaps, from the 
AM or FM section? It would be a tedi¬ 
ous way, indeed, to delay spending a 
few dollars. 

John also stressed that the tuner con¬ 
tained specialised components that are 
not normally available through parts 
suppliers and that are, in any case, 
likely to be very expensive if ordered on 
a one-off basis. 

When a company such as Jaycar de¬ 
cide to “kit up” for the tuner, they have 
to “take a punt” on the number of 
tuners that may be built and plaee firm 
orders for all the special components 
and hardware. 

Having “stuck their necks out” for 
perhaps thousands of dollars, a practical 
company could hardly be blamed for 
trying to optimise their investment by 
reserving the components primarily for 
their own complete kits. 

As for Utopiatronies, I fear that it is 
likely to remain a nostalgic dream. 
What do you think? 

P.A. loudspeakers 

Now for a change of subjeet: After 
writing three complete articles on small- 
scale public address systems, it could be 
somewhat frustrating to be reminded, 
however courteously, that you had eom- 
pletely overlooked an important aspect. 

A letter to hand about P.A. amplifier 
systems is brief and to the point: 

Dear Neville, 

I read you articles on public address 
systems with great interest but was sur¬ 
prised that you did not make even a 
passing mention to low level loudspeaker 
ELECTRONICS Australia, May 1986 
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systems; ie multiple loudspeakers, each 
operating at a low power level and each 
speaking directly downwards. 

These have been in use for a number 
of years and have proved to be useful in 
halls with awkward acoustics. Although 
they do not have the directional effect of 
front located systems, they can give a 
very even spread of soutid. It is often 
more important to be understood than to 
be heard from the right direction. 

Also, the microphone can be used di¬ 
rectly under the speakers right through¬ 
out the hall, with less feedback problems 
than many other systems. 

They are particularly effective in halls 
with low ceilings or highly reverberant 
acoustics. 

I will be interested to hear your com¬ 
ments on this system and why you omit¬ 
ted to mention it in your articles. 

N.T. (Laverton, Vic). 

While it is trae that I did not specifi¬ 
cally mention dispersed loudspeakers, 
the omission was conscious rather than 
accidental. Indeed, the concept was im¬ 
plicit in the reference, on pp22/23 of the 
November issue, to large scale profes¬ 
sional line source systems involving up 
to a dozen high powered drivers. 

In particular, I had in mind a pair of 
such systems that were installed many 
years ago in the Sydney Town Hall, 
high above the platform but effectively 
camouflaged by the massive pipe work 
of the grand organ. 

Sydneysiders with a long memory 
might recall that, prior to the installa¬ 
tion of the line source systems, dis¬ 
persed loudspeakers were used, with 
downward inclined back-to-back pairs 
attached to the pillars supporting the 
galleries, and serving the floor level 
audience on either side. Other dispersed 
loudspeakers served the galleries. 

In the huge, reverberant sandstone 
building, the multiplicity of sound 
sources could — and often did — add 
up to complete sonic confusion, with 
every syllable turning into a 2- to 3-sec- 
ond event. It presented particular prob¬ 
lems with loud-talking, fast-speaking 
orators. 

Substitution of an up-front line-source 
system at least helped to keep the direct 
and amplified sound in step and to 
beam the latter towards the audience 
rather than have it re-echoing from the 
lofty, domed ceiling. 

Some large and architecturally com¬ 
plex cathedrals are still served by dis¬ 


persed systems — or dispersed line 
source systems — but with the added 
refinement of digital delay units and 
local amplifiers. The idea is to keep the 
amplified sound heard by listeners more 
or less synchronised with sound emanat¬ 
ing from the source, or from loudspeak¬ 
ers closer to the source. 

Come to think of it, an interesting ar¬ 
ticle could be written on this general 
subject but, of course, it is in a world 
apart from the small-scale system we 
were talking about in the Sept/Oct/Nov 
issues. 

In churches and halls? 

In truth, I cannot recall ever having 
seen a dispersed loudspeaker system in 
a local church or concert hall. Nor 
could any of the people I asked, when 
N.T’s letter came to hand. 

For sure, you find them in depart¬ 
ment stores and supermarkets, in travel 
terminals and waiting rooms, in restau¬ 
rants and coffee lounges but rarely, if 
ever, in churches or up-front presenta¬ 
tion type situations. 

As someone pointed out: walk into a 
club and you’ll generally find a dis¬ 
persed loudspeaker system being used 
for announcements and mood music. 
But, when a stage act comes on, they 
invariably use up-front sound reinforce¬ 
ment. 

As N.T. suggests in his letter, it is 
vital to be understood but perhaps the 
directional qualities of the amplified 
sound are more important than he al¬ 
lows for. Rather than alternatives, they 
may both be imperatives. 

there’s one other very practical point: 
dispersed, downward facing loudspeak¬ 
ers can be installed most conveniently in 
structures with relatively low, false ceil¬ 
ings, with both lights and loudspeakers 
being mounted on ceiling panels flush 
with the undersurface. 

Suspended from high ceilings, they 
would be unsightly, while mounting be¬ 
hind full, fixed ceilings could expose the 
cones to damage from wind gusts (or 
rodents, &c) in the roof space, unless 
individually boxed in. 

Because of such considerations, the 
dispersed loudspeaker idea (branded by 
one acquaintance as the “Woolworths’ 
system”) was not mentioned in the 
series but N.T. might still have a point. 
There could be highly successful instal¬ 
lations out there that we didn’t allow 
for — or there could be failed systems. 

















CUSTOM ICs 


In today s highly competitive market one of 
the biggest problems facing companies is the 
protection of their product designs. If product 
designs can be easiiy copied, other 
companies will soon do it. One way around 
this is to design the product with custom ICs. 
This article is a survey of the Australian 
custom 1C market, describing the different 
types of custom ICs and how they are 
produced. 


Introduction 

Following the introduction of stand¬ 
ard 54/74 Series TTL and other IC fami¬ 
lies in the mid 1960s, equipment design¬ 
ers were able to select from a wide 
range of economical “off the shelf’ 
building blocks for use in both analog 
and digital systems. As experience and 
confidence developed, electronic cir¬ 
cuitry was called on to perform increas¬ 
ingly complex and difficult tasks. This 
resulted in bigger and better printed cir¬ 
cuit boards, which sometimes housed 
hundreds of standard ICs. 

A reduction in the ‘chip count’ was 
promised in the early 1970s when large 
scale integration (LSI) technology be¬ 
came available. But it was soon found 
that the larger, more powerful devices, 
tended to have rather specialised, nar¬ 
rowly defined applications and lacked 
flexibility when compared to combina¬ 
tions of smaller devices. 

Then the microprocessor was intro¬ 
duced and was hailed by many as the 
ideal solution, combining impressive 
power with highly adaptable signal pro¬ 
cessing capability. Subsequent experi¬ 
ence has shown that software costs can 
be excessive. The micro is also disad¬ 
vantaged by having to absorb some of 
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its own processing time and power to 
support internal operations. 

And while a few applications for 
medium and large scale microelectronic 
devices such as telecommunications, 
consumer goods or the automotive mar¬ 
ket may need production runs extending 
into hundreds of thousands of devices, 
the vast majority of ICs are utilised in 
low volume products. This is particu¬ 
larly true in a country such as Australia, 
where users demand access to the latest 
technology, but equipment production 
runs are limited by the small market 
size. 

Now, a new range of IC devices has 
quietly emerged from humble begin¬ 
nings way back in 1971 and is becoming 
a very significant part of the semicon¬ 
ductor scene. These devices all have 
one feature in common; they allow the 
designer to specify how signals are han¬ 
dled within the chip. This is done either 
by physically changing connections 
within the IC, specifying final inter¬ 
connections before the chip is packaged 
or by partial or full involvement at the 
pre-fabrication design stage. 

We will take a brief look at the main 
technologies involved and review some 


of the options and facilities which they 
offer. We hope it will also give the 
future user, whether he be an uniniti¬ 
ated designer, beleaguered service tech¬ 
nician or blissful button-pusher, a 
blearer idea of these exciting new devel¬ 
opments. 

Terminology 

The whole area of custom ICs is con¬ 
fused by an abundance of names, ab¬ 
breviations and jargon. Terminology 
varies, not only from one region of the 
world to another, but also between sup¬ 
pliers from the same country. 

The first name tag which needs sort¬ 
ing out is the generic term for the whole 
range of customer controlled, specified 
or designed ICs. Readers will come 
across labels such as Custom Designed 
ICs, Custom-Specified ICs, User Desig¬ 
ned/Programmable ICs, etc. The name 
Application Specific Integrated Circuits 
(ASICs) seems to be accepted and used 
by most of the major microelectronics 
suppliers in Australia and is the termi¬ 
nology adopted for this article. Fig.l 
shows how ASICs can be further classi¬ 
fied into a number of distant family 
groups. 
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Device 

families 

The lefthand side of Fig.l covers de¬ 
vices having functions which can be 
changed after they have been purchased 
fully packaged and tested from the 
manufacturer. These are known as field 
or user-programmable ICs. 

Programmable read only memories 
(PROMs) come in a variety of types. 
Some can be programmed by applying 
special input signals and may be erased 
and re-programmed as required. The 
reader will probably be familiar with 
names such as Erasable Programmable 
ROM (EPROM), Electrically Alterable 
ROM (EAROM), and so on. Memory 
devices of this type decode the input 
signal and then use an OR matrix to 
provide the required outputs in a pre¬ 
defined truth table relationship. The 
characteristics of PROMs and the appli¬ 
cations for which they are best suited 
set them apart from other ASICs. As 
they are also fully covered in most pub¬ 
lications dealing with microelectronics, 
we will not spend further time discuss¬ 
ing them here. 

The second family of devices shown 
on the left in Fig.l are the field pro¬ 
grammable logic arrays (FPLAs). With 
these ICs, the manufacturer produces a 
standard fully packaged chip, which has 
a large number of inter-connections 
covering all probable customer require¬ 
ments. The user ‘programs’ the device 
to obtain the desired architecture by in¬ 
jecting carefully controlled pulses of 
current through selected pins. These 
pulses melt internal fuse links, discon¬ 
necting unwanted functions. 

The middle sections of Fig.l show two 
further families of devices under the 
general heading of semi custom. 

Mask programmable gate array chips, 
like FPLA chips, are produced to a 
standard format, but the final process¬ 
ing which would inter-connect compo¬ 
nents to form gates or gates to form 
logic arrays is not completed. When a 
customer wishes to purchase a quantity 
of devices, the exact logic required is 
specified and the IC manufacturer de¬ 
signs a suitable chip wiring layout to 
provide this. The standard format chips 
then have final masking and etching 
operations carried out, which leaves 
metal tracks selecting and inter-connect- 
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ing sections as required. 

With the standard cell family of semi¬ 
custom devices, there is no pre-fabrica¬ 
tion of chips. Detailed designs for a 
large number of tried and tested logic 
elements or cells such as gates, flipflops, 
op amps, and so on, are stored in a 
computer ‘library’. When the user speci¬ 
fies the logic functions required, com¬ 
plete chip designs with suitable inter¬ 
connections are assembled and evalu¬ 
ated by a complex software program. 
When satisfactory results are indicated, 
the computer prepares a full set of 
masks to fabricate the IC. From this 
point on, the processes are similar to 
those for an ‘off the shelf product. 

American literature often classifies 


standard cell ICs as custom products, 
but in Australia they are generally con¬ 
sidered to be in the semi custom group. 

The righthand side of Fig.l shows 
fully custom devices. In this case, the 
customer and IC manufacturer get to¬ 
gether and develop a no-compromise 
design, in which every detail, down to 
individual components on the chip and 
pin connections on the package, are 
tailored to meet a specific application. 
Such devices are often said to be ‘hand 
crafted’, for reasons to be covered later. 

Figures 2 and 3 take a brief look at 
current IC technology and some readers 
may like to update their knowledge in 
this area before moving on for a de¬ 
tailed review of each device family. 



National Semiconductor have a 2-micron gate array family with 600 to 6000 gates in 
packages up to 172 pins. These ultra-fast devices have gate propagation times below one 
nanosecond and have reduced chip cost by virtue of being made on 6-inch wafers. (Photo 
by courtesy of National Semiconductor (Aust) Pty Ltd.) 









Field 

programmable 
logic arrays 

A field programmable logic array 
consists of a number of gates, buffers 
and sometimes various types of flipflops 
plus chip-enable facilities and so on. A 
small FPLA device might have provi¬ 
sion for about 10 inputs and 4/6 out¬ 
puts. Larger arrays might provide up to 
22 inputs and 10 outputs. Most FPLAs 
come in a 20 to 28-pin package. 

Some of the smallest devices currently 
available contain the equivalent of 
150/300 2-input gates, whilst the largest 
devices offer up to 5000 gate equiva¬ 
lents. Device time delays are typically 
15 to 35 nanoseconds and chip power 
consumption runs from 0.5 to 1.0 Watt. 

Manufacturers’ literature uses a variety 
of names to describe FPLAs. Some ex¬ 
amples are fuse (or field) programmable 
logic devices (FPLDs, FPLs or PLDs); 


Programmable array logic (PAL — 
Monolithic Memories Inc) and Inte¬ 
grated fuse logic (IFL — Philips/Signet- 
ics). Some FPLAs contain clocked bist¬ 
ables, etc, and these are often termed 
programmble logic sequencers (PLSs) 
rather than PLAs. 

The majority of present day FPLAs 
use TTL logic elements with nichrome 
fuse links in the inter-connecting circuit¬ 
ry. A user programs the chip to meet 
his specific requirements by passing cur¬ 
rent between certain pins. This perma¬ 
nently burns out selected links, but 
leaves others intact, providing the archi¬ 
tecture required. The construction of a 
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typical nichrome fusible element is 
shown in Fig.4. 

A simple illustration of how circuit 
functions can be altered by fuse links is 
provided in Fig.5. The exclusive OR 
gate has an input signal supplied to A 
and output is taken from Z. B can be 
either high or low depending on 
whether fuse F is intact or blown. 

The truth table shows a normal ex 
OR input/output relationship. 

If the fuse F is intact, input B of the 
ex-OR gate remains low and reference 
to the truth table shows that input and 
output signals are always indentical. 
The circuit is thus operating as a non-in- 
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Texas Instruments’ E-beam process can be regarded as akin to 
a souped-up electron beam microscope. Tbe high power beam is 
used to directly write the patterns onto resist-coated wafers. 
(Photo by courtesy of Texas Instruments.) 



verting buffer. If fuse F is open circuit, 
B will go high and the truth table shows 
that input A and output Z will now 
have opposite polarity. In this condi¬ 
tion, the circuit operates as an inverter. 
This system is often used to allow selec¬ 
tion of input or output polarities on 
FPL As. 

By using FPLAs as an alternative to 
‘off the shelf SSI or MSI devices, 
equipment designers gain a number of 
advantages. 

Firstly, FPLAs offer more flexibility 
for the designer to implement the logic 
required, without being left with large 
numbers of half-used ICs. In a typical 
application an FPLA will replace be¬ 
tween 5 and 30 standard logic ICs. 

The use of FPLAs gives the equip¬ 
ment designer increased control over 
system architecture, encouraging unique 
and competitive approaches. A personal 
computer with a relatively simple soft¬ 
ware program can be used to map out 
the fuse pattern required in a few 
hours. When the pattern is known, ac¬ 
tual programming of the device takes 
only a few seconds. This makes it fairly 
easy to experiment with and evaluate 
different solutions to a logic problem, 
or to modify and update programming 
during equipment production runs. 

A typical FPLA programming soft¬ 
ware package offered by Philips/Signet- 
ics goes under the acronym AMAZE, 
which stands for “automatic map and 
zap equations”. 

FPLAs also have the big advantage 
that the programming used is known 
only to the equipment manufacturer, 
thus keeping innovative designs secret 
and making them difficult to copy. 

Because a semiconductor manufac¬ 
turer can produce and stockpile FPLA 
ICs in the same way as standard de¬ 
vices, there are worthwhile economies 
of scale. Advanced Micro Devices of 
California have recently extended this 
concept by replacing a range of 13 first 
generation field programmable devices 
with a single, more flexible, second gen¬ 
eration product. 
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Mask 

programmable 
gate arrays 

In Fig.l, the group of technologies 
labelled semi custom are divided into 
two sub-groups, mask programmable 
and standard cell. Now let us take a 
closer look at the first of these sub 
groups. 

Mask programmable devices, like 
FPL As, incorporate a wide variety of 
gates, buffers, registers, etc, but some¬ 
times also include additional functions 
such as Schmitt triggers, oscillators, op 
amps and occasionally, FLAM. 

The major difference between mask 
programmable ICs and FPLAs, from 
the user point of view, is that with mask 
programmable devices the selection and 
interconnection of elements can only be 
undertaken at the device manufacturer’s 
plant. This means that lead times be- 
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Fig.6 shows how cells can be connected together to provide various logic circuits. (Dia¬ 
gram by courtesy of Ferranti Electronics Ltd.) 


come typically 4 to 8 weeks, rather than 
the hour or two for FPLAs, and eco¬ 
nomic quantities are about 10 times 
greater, starting at about 50 and extend¬ 
ing to several thousand units. 

When ordering a new device an 
equipment designer specifies the basic 
IC characteristics he requires, either by 
providing a logic schematic, by using 
appropriate design-capture software on 
his own personal computer or through 
computer aided design (CAD) work sta¬ 
tion facilities at a manufacturer’s design 
centre. Companies offering full local 
CAD facilities include AWA Microelec¬ 
tronics in Sydney and NSD Australia 
(National Semiconductor Technology) 
in Melbourne. Several other IC manu¬ 
facturers make available CAD software 
for use on customer’s own PCs or plan 
to introduce local workstation facilities 
in the near future. The use of high 
speed data links for communications be¬ 
tween local workstations and mainframe 
computers in design centres around the 
world is also becoming commonplace. 

When a satisfactory design has been 
achieved, the stored information is used 
to drive a computer aided manufactur¬ 
ing (CAM) sequence, which produces 
the one, two or sometimes three masks 
required to complete the chip. 

Gate arrays 

Mask programmable devices are vari¬ 
ously known as uncommitted logic ar¬ 
rays (ULAs), master slice arrays or sim¬ 
ply gate arrays. Monolithic Memories 
market devices called hard array logic 
(HAL), which are masked versions of 
their PAL IC’s, covered in the previous 
section. In this case, fuse programmed 
versions of the chip can be used to de¬ 


velop and verify the design. 

A gate array chip is usually laid out 
with orderly rows of circuit elements 
(cells) occupying the central areas and 
interface circuits and connecting pads 
around the edges. The cells may be 
made up of separate components such 
as transistors and resistors, which can 
be wired up as required to provide dif¬ 
ferent functions, or ready wired to per¬ 
form standard operations such as 
NAND and NOR gates, etc. The for¬ 
mer are often known as uncommitted 
component cells and the latter as un¬ 
committed functional cells. 

The English company, Ferranti, was 
one of the pioneers of mask program-' 
mable gate array technology and their 
chips incorporate both uncommitted 
component and functional cells. Fig.6 
shows a cell containing separate compo¬ 
nents in both circuit symbol and silicon 
layout form. It will be seen that by suit¬ 
ably interconnecting the components, a 
variety of functions such as two 2-input 
NOR gates, etc, can be created. 

Fig.7 shows a second Ferranti cell, in 
this case a fully wired Schmitt trigger 
circuit. This is used as an input interface 
and is located at the edge of the silicon 
chip. Note the ground, VCC and other j 
bus connections, plus the large lead; 
connecting pad for the input signal. 

Present day mask programmable gate 
arrays utilise a whole range of semicon¬ 
ductor technology, extending from TTL 
and ECL to NMOS and CMOS. At the 
moment CMOS is favoured for most 
new products, especially where the la¬ 
test device geometries of 2 microns or 
less, giving improved chip densities and 
operating speeds, can be used to advan¬ 
tage. The future for bipolar devices 
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seems to be in more specialised areas 
such as combined analog/digital chips, 
difficult interface situations, etc. 

E-beam scanning 

An interesting technical development 
offered by Texas Instruments (TI) is a 
process called “E-beam scanning”. In-, 
stead of preparing one or more photo¬ 
graphic masks to determine the metalli¬ 
sation pattern on a chip, TI use electron 
beam scanning to directly write the pat¬ 
tern onto resist-coated silicon wafers. 
This process is claimed to reduce the 
time betwen verified chip layout and 
supply of tested prototype ICs to only 
two weeks. The process is done in 
Bradford, UK, so Australian users 
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might need to add a few more weeks 
for freighting, customs clearance, etc. A 
minimum order quantity of 300 devices 
is required. 

Programmable gate arrays represent a 
major growth area for the world micro 
electronics industry. Typical mask pro¬ 
grammed ICs can contain the equivalent 
of between 350 and 10000 two input 
gate circuits. When it is realised that a 
modest 700 gate equivalent chip could 
replace up to 40 standard ICs, the eco¬ 
nomics of using three devices in 
medium volume applications becomes 
obvious. 

Disadvantages of mask programming 
include under utilisation of the silicon 
chip area and degradation of potential 


device speed. 

On an average mask programmed 
chip, only 80/90% of available function 
cells are used. In addition, wide spaces 
must be left between each column to 
allow for the maximum possible number 
of interconnecting leads. Both problems 
waste space and result in larger than 
necessary chip sizes. 

Device speed can suffer because long 
parallel interconnecting leads will create 
additional stray capacities and these 
have to change or discharge before logic 
levels can change. 

Both of these problems are taken care 
of by standard cell technology which is 
the second semi custom approach shown 
in Fig. 1. 



Fig.7 Uncommitted logic arrays use standard peripheral and matrix cells to produce vir¬ 
tually any wanted circuit conflguration. These two diagrams show how a Schmitt trigger 
is conflgured. (Diagrams by courtesy of Ferranti Electronics Ltd.) 


Standard 
cell ICs 

In preceding sections we have seen 
that with FPLAs, the manufacturer can 
produce and stock a fully completed IC 
and with mask programmable devices, 
an almost completed chip, before the 
customer comes along. With standard 
cell technology, no processing of silicon 
takes place until a design, which fully 
meets the customer’s requirements, has 
been developed and finalised. 

The semiconductor manufacturer has 
available a “library” of tried and tested 


designs for the various circuit elements 
which make up a modern digital or ana¬ 
log IC. These might range from simple 
resistive dividers for providing bias volt¬ 
ages, through to the conventional types 
of gates and then to D-to-A converters. 
This library of circuit elements and as¬ 
sociated specifications is held in a com¬ 
puter file. 

An equipment designer wishing to 
order a standard cell IC will start by fol¬ 
lowing similar procedures to those al¬ 
ready outlined for mask-programmed 
arrays. Logic schematics may be de¬ 
veloped and captured by a relatively 
simple software program running on the 
user’s own PC. However, library access, 
circuit element layout and inter-connec¬ 
tion, performance simulation and veri¬ 


fication all require the facilities of more 
powerful CAD equipment which may 
only be available at a manufacturer’s 
design centre. The equipment designer 
then faces the choice of becoming 
deeply involved in CAD procedures or 
handing over his design at the logic 
schematic level for implementation by 
the IC manufacturer’s expert engineers. 

When each digital or analog circuit 
element is implemented in silicon, it will 
occupy a certain minimum area on the 
chip. Smaller circuit elements are nor¬ 
mally assembled in vertical columns 
with bus connections running up and 
down. Efficient layout of the chip re¬ 
quires that elements have a common 
width, although height may vary as 
required to fit in all the necessary 
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This photo illustrates the computer-aided design for a typicai gate array using standard 
ceils. One monitor shows the proposed circuit while the other shows the developing chip 
design. (Photo by courtesy of National Semiconductors (Aust) Pty Ltd.) 


Unipolar 1C technology 


Unipolar technology uses field ef¬ 
fect transistors (FETs) as the active 
elements. Originally the FETs were 
of the metal oxide insulated gate 
type and although these are now 
being superseded by oxide isolated 
silicon gate types, the name metal 
oxide semi conductor (MOS) is still 
used. 

FET’s may be of the N-channel 
or P-channel enhancement or 
depletion mode type. Depletion 
mode operation requires a gate 
voltage of opposite polarity to the 
drain/source voltage, which compli¬ 


cates IC design. For this reason, 
most designers favour enhancement 
mode operation. In N-channel de¬ 
vices current flow is by electron 
movement, which is faster than the 
corresponding hole movement in 
P-channel devices. For this reason, 
NMOS technology is more widely 
used than PMOS. 

The construction of a typical N 
channel enhancement FET is shown 
in Fig. 3(a). Note that construction 
of a P-channel FET is similar (Fig. 
3(b)) except that all doping (P-type 
or N-type) and supply polarities are 
reversed. 

With the development of large 


CUSTOM ICs 


components. 

Each circuit element thus has a small 
rectangular compartment or area on the 
chip to itself and this is known as a cell. 
Fortunately, most of the world’s semi¬ 
conductor industry seem to have agreed 
on the single term ‘standard cell’ to de¬ 
scribe this technology. 

A check through IC suppliers’ bro¬ 
chures and data sheets show typical li¬ 
braries containing 100 to 200 standard 
cell designs, with most promising fur¬ 
ther additions in the near future. Cell 
functions listed include capacitor and 
resistor arrays, gates of all varieties and 
sizes, multi-bit storage and shift regis¬ 
ters, counters, multiplexers, op amps, 
oscillators of various types, blocks of 
ROM and RAM and even a complete 
microprocessor core. Some manufactur¬ 
ers offer cells in TTL which are taken 
straight from the popular 74 series logic 
family, but most are concentrating their 
efforts on CMOS technology. 

European literature often refers to the 
larger standard cell elements listed bove 
as ‘macros’, but many US brochures 
seem to use the term for all standard 
cells, regardless of size or complexity. 

An interesting development occurred 
just over a year ago, when Texas Instru¬ 
ments and Philips/Signetics announced a 
joint program to develop the standard 
cell market using CMOS technology. 
This co-operation created a large cell 
library and provided users with a sec¬ 
ond source of supply for some standard 
cell devices purchased from either com¬ 
pany. 

Standard cell ICs are available with 
processing power ranging from about 
5(X) to 1(X)00 equivalent 2-input gates 
which is similar to present day gate 
arrays. 

Although the use of standard cells 
streamlines the design process, each IC 
must be fabricated from the ground up. 
This means that CAM costs can be sig¬ 
nificantly higher than for mask pro¬ 
grammed gate arrays. The higher front 
end costs are compensated for by more 
efficient use of the chip however, and 
savings in the silicon area can result in 
the overall cost per gate being about 
30% less than for comparable arrays. 
These savings become very significant 
when production runs of several thou¬ 
sand ICs are involved. 

On the minus Side, increased com¬ 
plexity at the CAD and CAM stages 
consumes time as well as money and de¬ 
signers may have to wait 3/4 months be¬ 
fore tested prototype ICs are available. 
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Fully 

custom ICs 

Fig.l might suggest that there is a 
clearly defined boundary between stand¬ 
ard cell and full custom technology, but 
this is rarely the case in practice. Basi¬ 
cally, a device is described as full cus¬ 
tom when some or all of the functional 
circuit elements are designed from 
square one. Design work of this type 
would always be done by using a sophis¬ 
ticated CAD system and this would 
probably also access files containing de¬ 
tails of previously successful macro cell 
designs. There would be little point in 
disregarding this information and re-in- 
venting the wheel each time a new IC 
was designed. 

Fully custom or handcrafted designs 
need not contain any of the compro¬ 
mises or technical expedients available 
in array and standard cell designs. Elec¬ 
trical parameters can be chosen to suit 
the specific application, chip layout can 
be optimised to give high device speed. 


minimum cost per gate or exceptional 
reliability and packaging can be purpose 
designed to fit in with equipment 
requirements. 

This ability to get the maximum possi¬ 
ble from available technology is result¬ 
ing in the emergence of some clearly 
defined roles for fully custom devices. 

The very efficient utilisation of chip 
area means cutom ICs can provide the 
lowest cost per gate figures obtainable. 
This is only true if the high initial devel¬ 
opment costs are amortised over a large 
number of units however, and VLSI 
custom devices come into their own 
economically when production runs ex¬ 
ceed 100,000. 

There are a number of highly specia¬ 
lised applications, particularly in the 
medical and defence areas, where stand¬ 
ard or semi-custom technology cannot 
provide the necessary performance. 
Medical applications such as implanted 
pacemakers, need ICs with extremely 
low power consumption and exception¬ 
ally high reliability. Defence electronics 
must also be highly reliable and capable 
of surviving mechanical shocks, ex¬ 
tremes of temperatures and other forms 
of abuse which would cause normal de- 
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vices to wilt and die. 

Fully customised ICs also offer total 
security of desi^ and this is important, 
not only in military, but also increas¬ 
ingly in commercial applications. 

One of Australia’s leading IC custom 
design and fabrication facilities is pro¬ 
vided by AWA Microelectronics at 
North Ryde, near Sydney. AWA have 
been designing and manufacturing ICs 
since 1965 and now provide a well 
equipped Client Design Centre, sup¬ 
porting gate array, standard cell and full 
custom CAD activities. Equipment in¬ 
cludes a VAX 11/785 mainframe com¬ 
puter, Daisy workstations and very im¬ 
pressive Calma full colour high defini¬ 
tion graphic displays. 

When a client approaches AWA Mi¬ 
croelectronics to have an IC designed 
and manufactured, an applications engi¬ 
neer is assigned to advise and liaise 
until final completion of the project. 

The customer’s logic design can be 
fed into the CAD system as either a 
schematic diagram or in Boolean Alge¬ 
bra form. The first phase is to simulate, 
debug and verify the logic design. When 
this has been done, a floor plan of the 
chip is developed and modelled with 


scale and very large scale integra¬ 
tion (LSI and VLSI) devices, it be¬ 
came necessary to further reduce 
power consumption. The answer 
was provided by complementary 
MOS (CMOS) designs. 

In typical CMOS circuits, N and 
P-channel enhancement mode 
FETs are used together. The cir¬ 
cuit of Fig. 3(c) shows a simple 
gate arrangement. A high input on 
A will turn T1 off and T2 on, 
which takes the output low. A high 
input on B will turn T3 off and T4 
on, again taking the output low. 
Lows on both inputs will cause T1 
and T3 to conduct but will keep T2 



and in some applications, bipolar 
technology. Speed and efficiency 
are being improved by progressive 
scaling down of device geometries, 
with 2-micron structures as the cur¬ 
rent state of the art. 

Despite its slightly greater com¬ 
plexity, development and fabrica¬ 
tion costs for CMOS are now com¬ 
petitive with other IC technologies 
and early problems with tempera¬ 
ture stability and linearity in analog 
circuits have been overcome. 



and T4 off. 

Note that whatever the combina¬ 
tion of input signals, one of the 
lower transistors T2 or T4 or both 
of the upper transistors T1/T3 will 
be off. This means there is never a 
steady current path between the 
positive, and negative supply rails 
and power is only consumed for a 
brief period during switch-over 
when both transistors are on. 

CMOS is rapidly becoming the 
industry standard, replacing NMOS 
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critical situations due to physical layout 
being highlighted and corrected. 

The software then analyses the se¬ 
lected design without regard to the 
specifications, to find out what the ac¬ 
tual performance will be and ensures 
that this meets or exceeds the custom¬ 
er’s requirements. Finally, suitable ac¬ 
ceptance test routines are developed for 
use when the device is in production. 

It is encouraging to find that although 
CAD software contains all known de¬ 
sign rules for laying out a chip, it is 
often possible for a skilled engineer to 
intervene and further improve the chip 
utilisation or performance. This tech¬ 
nique is called ‘massaging’ a design and 


gives meaning to the term ‘hand crafted’ 
which is often used to describe full cus¬ 
tom ICs. 

AWA have complete semiconductor 
production facihties on the same site as 
the Design Centre in North Ryde. They 
claim this minimises delays due to com¬ 
munication problems between design 
and manufacturing and as a conse¬ 
quence can provide a customer with 
prototype ICs within four weeks of a 
design being finalised. 

Until recently, the major semiconduc¬ 
tor technology for VLSI devices was 
NMOS but increasing use is now being 
made of CMOS. Bipolar is also avail¬ 
able for analog applications and CMOS 


and bipolar can be mixed on the same 
chip if required. 

Some interesting applications for 
AWA custom ICs include medically im¬ 
planted cardiac pacemakers and bone 
growth simulators, hearing aids, tele¬ 
phone switching, data modems, security 
systems, Barra anti submarine sono- 
bouys and a military calculator. 

Fully custom ICs suffer from the slow 
and costly CAD/CAM design sequence 
and this excludes them from low volume 
applications where time and cost are 
critical. For really high volume applica¬ 
tions and for specific areas where ulti¬ 
mate performance is required they have 
no equal. 


Bipolar 1C technology 

Most integrated circuits utilise ei¬ 
ther bipolar or unipolar technology. 
A few combine both technologies 
on the same chip. In bipolar sys¬ 
tems, the active elements are forms 
of junction transistors. 

Transistor transistor logic (TTL) 
is probably the best known bipolar 
technology. Originally introduced 
in the early 1960’s it has developed 
through many phases. With stand¬ 
ard TTL, the switching transistors 
operate in either a saturated or cut 
off mode. Storage effects in satu¬ 
rated transistors caused standard 
TTL to be rather slow for some ap¬ 
plications, so a range of ICs with 
minimum value collector and emit¬ 
ter resistors was introduced. These 
devices were known as high speed 
TTL. The use of low value resistors 
increased current consumption and 
heat dissipation became a problem 
as larger more densely packed chips 
were developed. 

Where speed was not important, 
high value resistors could be used, 
giving reduced power consumption. 
This resulted in a range of devices 
known as low power T^. 

Many present day TTL products 
incorporate Schottky diodes which 
have a forward voltage drop about 
half that of a silicon junction. If a 
diode of this type is connected 
across the collector/base junction of 
a bipolar transistor, as shown in 
Fig. 2(a), it will be non-conducting 
when the junction is in its normal 
reverse biased state. If the base 


current rises sufficiently to saturate 
the transistor, the collector voltage 
falls below the base voltage and the 
Schottky diode starts to conduct. 
Diode conduction occurs long be¬ 
fore the collector voltage can fall 
sufficiently to forward bias the col¬ 
lector/bias junction and transistor 
saturation is prevented. 

Schottky diodes are easily built 
into the collector/base junction 
when a bipolar transistor is fabri¬ 
cated on a silicon slice as shown in 
Fig. 2(b). A wide range of devices 
incorporating various forms of 
Schottky technology are available 
under names such as Schottky- 
clamped TTL, Low Power Schottky 
TTL, Advanced Schottky TTL and 
Advanced Low Power Schottky 
TTL. 

Another form of bipolar tech¬ 
nology avoids the problems associ¬ 
ated with saturation by using tran¬ 
sistors biased to operate in their 
mid conduction region. 

Logic signal inputs are applied to 
groups of transistors which share a 
common emitter resistor. When 
one transistor turns on, it takes the 
common emitter line high which 


biases the others off. Current is 
thus steered from one transistor to 
another and the total current taken 
by the circuit remains roughly con¬ 
stant and well below any one tran¬ 
sistor’s saturation level. This tech¬ 
nology is called emitter-coupled 
logic (ECL) and variations include 
buffered ECL and emitter-emitter 
logic (E^L). 

ECL provides some of the fastest 
operating speeds obtainable but 
does have quite high power con¬ 
sumption. Its main application is in 
medium and large computers. 

A third major bipolar technology 
is called integrated injection logic 
(I^L) or sometimes merged transis¬ 
tor logic (MTL). Here the output 
transistor’s load is incorporated in 
the input of the following gate, so 
that unused output collector circuits 
do not have unnecessary current 
flowing through them. The low 
power consumption of FL/MTL 
makes it particularly suitable for 
LSI and VLSI applications. 

Recent variations of I^L/MTL in¬ 
clude Integrated Schottky Logic 
(ISL) and Schottky Transistor 
Logic (STL), etc. 


>N TRANSISTOR WITH BUILT IN SCHOTTKY OK 
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Future 

trends 

There seems to be almost complete 
agreement within the microelectronics 
industry that ASICs will be the major 
growth product over the next 10 or 15 
years. This trend may be accentuated in 
Australia because locally designed 
equipment normally has a low produc¬ 
tion volume and we have seen that field 
and mask programmable devices can be 
ideal in this situation. Opinions differ 
on the speed with which ASICs will re¬ 
place ‘off the shelf ICs, but estimates 
of a 50% market share by the year 2000 
are not unusual. 

There is also general agreement that 
CMOS will become the mainstream 
technology for both ‘off the shelf and 
ASICs over the next few years. Some 
experts predict that 80% of devices pro¬ 
duced by the end of this decade will be 
CMOS. Device geometries of one mi- 


This is a multi-project chip developed by 
the Joint Microelectronic Research Centre. 
Four independent circuit functions are in¬ 
corporated on the 6mm square chip. 


Local 
R & D 

Most of the world’s large microelec¬ 
tronic companies have their own well 
equipped research and development de¬ 
partments to ensure that products retain 
a competitive position in the market 
place. Despite this heavy-weight pres¬ 
ence however, there is still ample op¬ 
portunity for smaller organisations and 
individuals to come up with innovative 
ideas or ingenious solutions to problems 
in both the hardware and CAD/CAM 
software areas. 

In Australia, the Royal Melbourne In¬ 
stitute of Technology (RMIT) and the 
University of New South Wales 
(UNSW) formed an organisation called 
the Joint Microelectronics Research 
Centre (JRMC) in 1982. Funding was 
by a Commonwealth Special Research 
Centres Grant. 


Work on semiconductor materials and 
processing at JMRC has included inves¬ 
tigation of ion implantation and anneal¬ 
ing, plasma etching, gallium arsenide 
fabrication problems, etc. On the soft¬ 
ware side, JMRC have developed ad¬ 
vanced CAD techniques with applica¬ 
tions in the gate anay, standard cell, 
multi project chip and custom VLSI 
areas. It is hoped that some of this new 
software will be marketed commercially 
during 1986. 

Multi-project chips, produced at the 
centre, provide a very economical way 
of fabricating prototype ICs, as 10 or 15 
totally different designs can be incorpo¬ 
rated on a single silicon wafer. NMOS 
technology was used originally, but 
JMRC have recently collaborated with 
AWA Microelectronics to produce Aus¬ 
tralia’s first CMOS multi project chips. 
Fig. 10 shows a six millimetre square 
chip, containing four completely sepa¬ 
rate circuit functions. 

About five years ago, A CSIRO team 
was set up in South Australia to de¬ 
velop VLSI design and fabrication capa¬ 


bilities. This work culminated in the 
successful production of a chip contain¬ 
ing the equivalent of over 100,000 tran¬ 
sistors. 

Following on from this success, a 
commercial company called Austek Mi¬ 
crosystems was established in Adelaide. 
Funding was provided by the AIDC and 
private investors in the US, UK and 
Australia. The company now also has 
offices in California and Singapore. 

Austek’s main efforts are concen¬ 
trated on developing a range of high 
performance VLSI devices for specia¬ 
lised applications in the computing area. 
These include high performance arith-j 
metic chips, application and specific' 
memories and co-processors. 

In addition to standard products, Aus¬ 
tek also undertakes full custom design 
work for individual clients. Recent pro¬ 
jects have included a 50,000 transistor 
correlator chip for the CSIRO’s new 
radio telescope, a high speed image pro¬ 
cessing IC for Vision Systems Ltd and a 
sophisticated 2 micron logic chip for a 
US computer company. 
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cron are promised for the end of 1986 
and this will further increase operating 
speed, reduce chip size and power dissi¬ 
pation and improve production yield. 
Bipolar technologies such as ECL are 
expected to survive into the next cen¬ 
tury, but their applications will become 
increasingly specialised. 

Fig. 11 compares standard logic and 
the various ASIC technologies in six 
areas of particular interest to potential 
users. The figures given are based on an 
amalgum of information from many 
sources and are not representative of 
any one supplier. 

From the users’ viewpoint, there are 
still some problems to be solved before 
ASICs can be regarded as ideal devices. 

Procurement times of three to four 
months for standard cell ICs and per¬ 
haps over a year for full custom devices 
are not always acceptable in a fast mov¬ 
ing and competitive industry. Overseas 
suppliers may always be at a disadvan¬ 
tage in this respect and it is good to see 
increasing interest in the provision of 
local design and fabrication facilities. 

Cross-licensing 

An equipment manufacturer is often 
reluctant to ‘put all his eggs in one bas¬ 
ket’ and depend upon a single supplier 
for key components such as ICs. This is 
because a strike, major fire or financial 


collapse at the manufacturer’s plant, 
over which the user has no control, 
could stop production and put him out 
of business. The solution is to second 
source all critical components, but this 
is not easy with ASICs, due to varia¬ 
tions in technology between suppliers 
and the confidentiality of designs. 
Tentative moves towards cross licensing 
have already been made by some manu¬ 
facturers, but broader second sourcing 
arrangements are required before major 
users in fields such as consumer goods 
or automotive electronics become com¬ 
pletely happy with the new technology. 

The development of bigger and better 
ICs over the past 20 years has resulted 
in packages having more and more lead 
out pins. The photograph on page 76 
shows a selection of current in-line, pin- 
grid and chip carrier packages to illus¬ 
trate the point. Connections are one of 
the few remaining causes of poor reli¬ 
ability in modern electronic equipment 
and efforts are usually made to mini¬ 
mise their number. Custom design can 
offer a solution to this problem, as we 
shall see in a moment. 

The growth of production and interest 
in ASICs could not have occurred with¬ 
out associated improvements in CAD/ 
CAM systems. Software for PC and 
mainframe applications is now becoming 
more readily available, cheaper and 
easier to use. This trend seems set to 


continue and work stations may soon be 
a normal part of almsot every electronic 
design lab. If sophisticated workstations 
are widely provided, it could help re¬ 
duce the procurement time problem 
mentioned earlier. 

The IC industry expects all areas of 
ASIC technology to expand, but many 
experts believe standard cell technology 
will be the major growth area. They 
also predict that the boundary between 
library cell and full custom design will 
become increasingly blurred, with the 
possibility of the two technologies merg¬ 
ing in a few years time. The spread of 
workstation facilities would obviously 
encourage these trends. 

The standard cell library approach has 
been likened to a system designer se¬ 
lecting devices from a data book and 
then planning the layout of a printed 
circuit board to support and inter-con¬ 
nect them. For many future applica¬ 
tions, the designer can expect to put a 
coniplete system on a single chip. This 
avoids the need for complex inter-con¬ 
nections with other sections of circuitry 
and helps solve the IC pin problem 
mentioned above. 

It seems that in some equipment, the 
familiar PCB with its separate IC s and 
discrete components may soon be disap¬ 
pearing, to be replaced by a single 
ASIC package, plus power supply. 0 


Fig.11. COMPARISON OF STANDARD LOGIC AND DIFFERENT ASIC TYPES 
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insurance cover against loss or 
damage please add 1% order va 
(Minimum charge $1). When phone 
ordering please request "Insurance". 


TOLL FREE PHONE ORDER - 

Bankcard Holders can phone order 
toll free up to 6pm Eastern Standard 
Time. Remember with our Overnight I 
Jetservice we deliver next day. 


Altronics Resellers 


Chances are there is an Altronics Reseller right near you — check this list or phone us for details of the nearest dealer. 
BIU6 Ribbon Doslors are highlighted with a ■ These dealers, generally carry a comprehensive range of Altronic 
products and kits or will order any required item for you. 

Don't forget our Express Mall and Phone Order Service — lor the cost of a local call, Bankcard, Visa or Mastercard holders can 
phone order for same day despatch. 

Please Note: Resellers have to pay the cost of freight and insurance and therefore the prices charged by individual dealers 
may vary slightly from this Catalogue — in many cases, however. Dealer prices will still represent a significant cost saving from 
prices charged by Altronics Competitors. 
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CD ROM — 

high density 
computer storage 


That little silver CD platter which has 
revolutionised home audio is now set to do 
the same for home and business computer 
information storage. CD-ROM, the (almost) 
twin brother of the hifi audio compact disc, 
has now appeared in Australia. 

by STEWART FIST 


The storage of computerised refer¬ 
ence data — dictionaries, encyclopae¬ 
dias, technical and scientific research 
papers — is where CD-ROM’s impact 
will initially be but it is also likely to 
eventually revolutionise the distribution 
of computer programs, from video 
games to business application programs. 

Just as computers proved to be a 
universal information manipulating ma¬ 
chine with applications that now per¬ 
vade all phases of modern life, CD will 
likely become the universal information 
storage medium. You need large-scale 
storage to complement the faster com¬ 
puter technologies; without this storage 
the potential of the chips are limited. 

CD-ROM is not a new invention so 
much as the logical extension of audio 
CD, and both are digital derivatives of 
the video LaserDisc developed by 
Philips many years ago. You may be¬ 
lieve that videodisc is long dead as a 
consumer technology, but LaserDisc is 
still being sold for video information 
systems, technical training and educa¬ 
tion, and for videogames. 

The problem with videodisc was that 
it replayed video only, so it failed to 
push recording magnetic tape out of the 
living rooms of the world. But the lack 
of the ability to record hasn’t limited 
the technology’s application in hi-fi 
audio, and it should prove to be only a 
partial limitation with computers and 
data. 


From the time when LaserDisc first 
appeared in the late ’70s, it has been 
apparent to many that the technology 
offered a phenominal packing density 
for storing information of all sorts. On a 
standard 30cm LaserDisc you can find 
between 54,000 and 90,000 frames of 
full-colour video with accompanying 
sound. The difference in frame numbers 
depends on whether you spin the Laser- 
Disc turntable at a constant speed 
(CAV or Constant Angular Velocity), 
or whether you slow it down when the 
laser-head is tracing the periphery of 
the disc (CLV or Constant Linear 
Velocity) and therefore pack in more 
images. 


The LaserDisc used a frequency 
modulation technique to handle analog 
video signals, and although it is gen¬ 
erally accepted that you need about one 
million bytes of binary information to 
reproduce a good quality colour video 
screen, you can’t just do a straight 
mathematical conversion and assume 
that the LaserDisc has the potential to 
store 90,000 million bytes (90 gigabytes) 
of ASCII-coded data. 

In practice it has been found that the 
analog LaserDisc can hold about 5 giga¬ 
bytes — which is impressive enough — 
and in fact one English company called 
Laser Data actually produces a Laser- 
Disc with this data storage capacity. 

But generally it was found that the 
videodisc suffered too high an error rate 
for it to be useful for computer program 
storage. A glitch in video replay just 
puts a spot on the TV screen, but a 
glitch in a computer program or data 
could send a company bankrupt. 

The audio Compact Disc took the 
manufacturing, reading and tracking 
technology from LaserDisc, but used 
digital techniques and much smaller 
(12cm) discs. It also has too high an 
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error rate for direct use as a computer 
storage device, although it is acceptable 
for text where an occasional mispelled 
word doesn’t matter. 

So Philips and Sony put their heads 
together over the development of the 
CD-ROM. This required higher me¬ 
chanical and electrical standards, and 
included better error-checking circuits 
to overcome the data-integrity prob¬ 
lems. CD-ROM has an error rate of 
one in 10'^, which is only one error in 
every million million bytes read. 

But Sony and Philips weren’t alone in 
seeing the potential of the basic CD 
digital audio technology for computer 
applieations. A number of computer 
companies in the US banded together to 
work on a rival device they called 
O-ROM (Optical Read-Only-Memory) 
which has still to appear on the market. 

To date, these companies still haven’t 
managed to agree on more than the 
basic standards for O-ROM, so it is un¬ 
likely to be a serious competitor for 
CD-ROM in the next couple of years. 
And there are a number of good mar¬ 
keting reasons why it might not appear 
at all. 

CD-ROM is downwardly compatible 
with the CD audio; both use spiral 
tracks which start at the disc centre and 
extend outwards. In both cases the turn¬ 
table speed varies from 230rpm to 
530rpm to maintain a constant head-to- 
disc reading speed; the Constant Linear 
Velocity (CLV) technique. 


Large capacity 

CLV maximises the amount of infor¬ 
mation that the discs can store — 8.4 
blocks (each of 2 Kbytes) per rotation 
on the inner tracks, and 19.5 blocks/rev 
on the outer — which makes the 12cm 
discs capable of storing 540 megabytes. 

That’s about 54 times the average 
hard-disc, 540 times the best of the dou¬ 
ble-sided floppies, or 2-3000 times most 
single-sided floppy discs. In paper 
terms, it is the equivalent of 150,000 
pages of printed text — a pile of A4 
paper about 15 metres high — or a 
complete set of a large encyclopaedia! 

The O-ROM developers are taking a 
different line which reveals their com¬ 
puter orientation. They opted for circu¬ 
lar, rather than spiral tracks, since they 
were not worried by the need to remain 
compatible with CD audio players. 
They also chose to keep the turntable 
speed constant (CAV at about 500ipm) 
in order to improve the access time. 
With CLV technology you are always 
waiting for the mechanical turntable to 
speed up or slow down before the ap¬ 
propriate data can be read. 

Faster access 

The value of using CAV over CLV is 
apparent when you compare the access 
and transfer rates of the two systems. 
CD-ROM is slower in finding informa¬ 
tion when it jumps tracks and it can 
transfer data at only 150 kilobytes per 


second. O-ROM is quick in finding data 
and nearly triples the CD transfer rate 
at 400 Kb/s. 

O-ROM is not all that much slower at 
transferring data than many magnetic 
hard-discs — which was obviously a 
major reason why the computer group 
chose the CAV approach. But there’s 
always a trade-off; the use of a fixed an¬ 
gular speed means that the O-ROM disc 
will hold only 200 megabytes of infor¬ 
mation as against the 540 Mb of CD- 
ROM. The rotational speed must be 
chosen to suit the most inefficient track. 

The battle between the two rival sys¬ 
tems is not likely to be won on technical 
grounds, but on market-place considera¬ 
tions and here CD-ROM has a clear 
lead. It has already been standardised, 
and the standard is widely accepted. 
Companies like National, Hitachi and 
Denon have joined Philips and Sony in 
manufacturing disc players, and many 
other computer groups (like Digital 
Equipment Corp.) have signed agree¬ 
ments to sell versions of the players 
under their own brand names. 

The main marketing advantage of 
CD-ROM, however, must arise from 
the fact that it is compatible with CD- 
audio. Both Philips and Sony expect to 
have dual-purpose ROM/audio players 
on the market within the year, and the 
inclusion of short bursts of full-colour 
video won’t be too far down the traek. 

There’s also the fact that CD-ROM is 
using the tried and tested mechanical 


ELECTRONICS Australia, May 1986 93 










CD ROAf 


and optical systems of LasetDisc and 
CD-audio. These are already in produc¬ 
tion and have been through the problem 
phases of development and early con¬ 
sumer use. Sony are already promoting 
a player (the CDU-5002) which they 
claim will have a mean-time-between- 
failures of 10,000 hours. 

For these reasons CD-ROM should 
be considerably cheaper and probably 
more reliable than O-ROM, and the 
“CD” name will have that vital factor 
of consumer confidence. It is a pretty 
hard combination to beat — and anyone 
who bets against the combined market¬ 
ing power of Sony and Philips better 
have a vastly superior product. 

CD-ROM players in the States are ex¬ 
pected to sell for between $US300 and 
luSlOOO, which will translate to at least 
twice this amount in Australian dollars. 
The discs themselves will be priced ac¬ 
cording to the value of information they 
contain, rather than being related to 
production costs. 

A new automated disc factor in the 
UK is said to be able to replicate CD 
discs for £3 (three English pounds) 
each, not counting the cost of the mas¬ 
tering process. On average it costs 
about $5,000 to produce the master 
‘stamper’ from a correctly formatted 
half-inch computer master tape. 

On the software side there are already 
a number of companies well advanced 
in producing the information for discs 
— although CD-ROM has raised new 
and unexpected problems in copyright 
and its effect on competitive services. 

A number of the major on-line data¬ 
base suppliers (Dialog, Orbit, BRS, 
CompuServe and The Source) have al¬ 
ready signalled that their data will be 
available on discs this year, but some 
see the CD-ROM as a major threat to 
their services. Some are attempting to 
test out the marketplace without putting 
more than a toe into the water, and 
some can’t decide whether CD-ROM is 
just a replacement for the on-line tech¬ 
nology, or something quite new and dif¬ 
ferent in the marketplace. 

The Commonwealth Agricultural Bu¬ 
reaux, for instance, which is a UK 
clearing house for agricultural informa¬ 
tion, has already moved over part of its 
activities into CD-ROM. CAB abstracts 
nearly a quarter of a million articles and 
agricultural reports each year from 
magazines, journals and research papers 
all over the world, and it costs about 


$70 to $100 per hour (all up) to search 
through this information on-line from 
your computer in Austraha. 

By contrast one CD-ROM disc can 
now hold a full year of CAB abstracts, 
and the disc also carries the BASIS pro¬ 
gram that your computer needs to 
search the special varied inverted in¬ 
dexes of kei^ords. These inverted in¬ 
dexes traditionally occupy almost as 
much disc space as the original abstracts 
themselves if the full-text of each ab¬ 
stract has been indexed for easy search¬ 
ing. 

At present CAB have priced their 
CD-ROM service at $5000 for a two- 
year subscription, with the discs up¬ 
dated and exchanged monthly — so it is 
aimed at libraries and agricultural re¬ 
search establishments only. The pricing 
level has obviously been chosen to pre¬ 
vent competition with their on-line 
database, and it bears no relationship to 
the cost of production of the discs them¬ 
selves. 

It would be a fair guess to say that 
CAB don’t want to pioneer the use of 
home computers and CD-ROM players 
by the millions of farmers around the 
world, but this must be a future possi¬ 
bility. When it does happen the cost per 
subscription will probably drop to the 
$100 to $200 level. 

Encyclopaedia 

Groliers of New York have already 
taken this more innovative marketing 
approach, by producing a consumer CD 
product. They have translated the 21 
volumes of their Grolier’s Academic 
American Encyclopaedia to one single 
disc, and priced the disc at $US199 — 
less than half the price of their paper 
volumes. 

The 21-volume encyclopaedia already 
sells for $450, which is reasonable con¬ 
sidering that there’s probably nearly 
$100 worth of paper alone in these, plus 
the printing, transport, storage and re¬ 
tailing costs. It is here, in the provision 
of home and business references, that 
the value of CD is most readily appar¬ 
ent. 

Grolier’s disc only holds about nine 
million words, plus a 155,000 word 
index and the searching program. You 
can find the information you are seek¬ 
ing in either a “browse” or “word¬ 
matching” mode. “Browse” gives you a 
wide range of related topics around 
your subject of interest, while “word- 


match” uses a key-word search proce¬ 
dure which selects out all articles con¬ 
taining the word you specified. 

The disc-based program takes, on 
average, about five seconds to find any 
subject, and is claimed to work with 
most of the popular brands of micro¬ 
computers. 

At present the Grolier’s encyclopae¬ 
dia only holds words, so there is plenty 
of room later for computer graphics and 
illustrations. The company says that it is 
working on this and may be able to add 
sound and music in relevant sections at 
a later stage. 

These ‘multi-media’ developments 
aren’t entirely new or confined to the 
ROM version of CD. It is not generally 
known that the normal CD audio sys¬ 
tem includes additional storage space 
that can be used for text or graphic in¬ 
formation — for example, the words of 
a song, or supporting graphics and 
animation. The information is read-out 
by the player, and with the right 
machine it can be displayed on an in¬ 
built LCD screen or via a linked moni¬ 
tor. 

CD map system 

There is an electronic map and guid¬ 
ance system for your car called CD- 
Carin which combines sound, text and 
graphics capabilities to store the infor¬ 
mation normally found in conventional 
maps and guide books. 

You can selectively access all kinds of 
route, location or touristic information. 
The computer is able to plan the most 
efficient route across a city, telling you 
where to turn at every road junction 
through a speech synthesiser. 

The trial unit already on the road in 
Holland also picks up data about traffic 
flow, broadcasts in HE so the driver can 
avoid traffic jams. Philips plan eventu¬ 
ally to hnk Carin with the American 
Navstar satellite to provide totally accu¬ 
rate navigation plots. 

It’s not hard to see that the whole 
spectrum of relatively ‘static’ reference 
information that we use — encyclopae¬ 
dias, dictionaries, histories, biographies, 
medical references, legal precedents, 
scientific research abstracts, patents, 
technical, scientific and medical jour¬ 
nals, telephone directories, and a thou¬ 
sand and one other more specialised 
publications can all be transferred to 
CD with a minimum of problems, and 
made available usually at considerably 
less cost than the paper version. 

Whichever way you look at it, the 
CD-ROM looks like being another big 
success for the CD format. © 
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For supplies of Electronic 
Components and design and 
development of Electronic 
equipment contact: \ 


Computer Microprocessor Australia, 
Unit 6D, 23-25 Windsor Road, 

North Mead, NSW. 2152. 


PROSCAN 


THE PROFESSIONALS’ CHOICE IN SECURITY EQUIPMENT 

TELEPHONE: (02) 630-8700 TELEX: 177503 PATLAS \ 


2 

3 

1 

6 

1 
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MAY CROSSWORD 


1. Former fanciful medium. 
(5) 

2. Parts of headphones. (7) 

3. Form of air traffic. (4) 

4. Ozone. (6) 

5. Joint inventor of the 


bipolar transistor. (8) 

6. First in, first out. (4) 

7. Role of car speakerl (7) 

8. Instrument that 
measures speed of fluid 
flow, especially blood.(9) 



14. Degree of signal 
strength. (5) 

15. Name of a signalling 
lamp. (5) 

16. Device that alters an 
electronic parameter. (9) 

18. Restore battery potential. 

( 8 ) 

20. Region on a graph 
indicating constant 
output. (7) 

22. Utter data for recording. 
(7) 

23. Automotive system 
usually checked 
electronically. (6) 

27. Game with computer 
application. (5) 

28. Threaded rod. (4) 

29. Property of electron.(4) 

ACROSS 

1. Elementary particles. (9) 

6. Control unit. (6) 

9. Type of oscillator. (7) 

10. Said of computer, etc, 
with limited access. 

(3-4) 

11. Obtain computer data. (4) 

12. Moves to next channel. 
(5) 

13. Prefix to “ware” in 
computer jargon. (4) 


SOLUTION FOR 
APRIL 



16. Electronic device. (6) 

17. Possible LED output.(3-5) 
19. Two-channel system. (8) 
21. This provides tight 

security for your EA 
magazines! (6) 

24. Pot-like device. (1-3) 

25. Said of a component 
with a linear resistive 
characteristic. (5) 

26. Possible label for a 
current mode switch. 

( 2 - 2 ) 

30. Kind of speaker. (7) 

31. Term indicating 
coherance. (2-5) 

32. Golfer’s circuit. (5) 

33. Graduates. (9) 
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Books & C 

Literaturo^ 


Massive new amateur 
radio handbook 

THE 1986 ARRL HANDBOOK. Pub¬ 
lished by the American Radio Relay 
League, Newington, Connecticut. Soft 
covers, 700 pages (approx), 276 x 
207mm. Illustrated with diagrams and 
photographs. ISBN 0-87259-063-1. 

This latest edition of the ARRL 
Handbook is truly impressive. Those 
familiar with issues past will agree that 
it was a most useful publieation, full of 
useful information to electronic enthusi¬ 
asts in general and amateur radio opera¬ 
tors in particular. If there was any criti¬ 
cism of past issues it could be that they, 
of necessity, repeated a good number of 
previously published chapters. 

For 1986 though, the ARRL has done 
itself proud. The new edition is much 
larger than 1985 and has a considerable 
number of completely new chapters. 
There are also quite a few new elec¬ 
tronic projects to build and printed cir¬ 
cuit board patterns are included. Natu¬ 
rally, these projects mostly pertain to 
amateur radio but some of them, such 
as power supplies, are of interest to 
electronic enthusiasts generally. 

All told, there are 40 chapters which 
are broken up into six sections: Intro¬ 



duction, Radio Principles, Modulation 
Methods, Transmission, Construction 
and Maintenance and On the Air. The 
first four sections are largely devoted to 
electronie theory while the last two are 
on the “nuts and bolts” of amateur 
radio. 

At the price of $39.50, the book is a 
bargain and if you don’t already have a 
previous copy you should get one, 
whether or not you are an amateur 
radio operator. Our review copy came 
from Dick Smith Electronics. (C.R.D.) 


Industry reference on 
process control 

PROCESS INSTRUMENTS AND CON¬ 
TROLS HANDBOOK, THIRD EDI¬ 
TION: by Douglas M, Considine. Pub¬ 
lished 1985 by McGraw-Hill Book Com¬ 
pany, USA. Hard covers, 230 x 162mm, 
1766 pages, illustrated with diagrams, 
tables and photographs. ISBN 0-07- 
012436-1. Recommended retail price 
$183.95. 

The last Process Instruments and 
Controls Handbook was published in 
1974. In the ensuing 12 years, there 
have been so many developments in this 
field that the latest edition. Volume 3, 
has been virtually rewritten. Over 80% 
of the material is new or revised. 

Content aside, the indexing and refer¬ 
encing is magnificent. The Introduction 
contains a one paragraph summary of 
every sub-section in the book — there 
are 86 in all. Imagine the time saved in 
locating a topic; no more scanning 
through dozens of pages to deeide 
whether it’s worth reading an article. 

The Handbook has one of the most 
eomprehensive indexes this reviewer has 
ever seen in a single volume — 63 pages 
in all. In conjunction with a long refer¬ 
ence list for each section, this is a valu¬ 
able feature in locating obscure topics. 

Reading through the first section 
(“Measurement Fundamentals”), the 
text settles into a comfortable, concise 
style. This is maintained throughout the 
book; techniques such as mass spec¬ 
trometry and continuous nuclear weigh 
scales are not in the least intimidating. 

In general, the Handbook seems to 
have a sensible balance of textual expla- 
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This new style course will enable anyone 
to have a real understanding of electronics 
by a modern, practical and visual method. 
No previous knowledge is required, no 
maths, and an absolute minimum of theory. 

You learn the practical, way in easy steps 
mastering all the essentials of your hobby 
or to start or further a career in electronics 
or as a self-employed servicing engweer. 

All the training can be carried out in the 
comfort of your own home and at your own 
pace. A tutor is available to whom you can 
write personally at any time, for advice or 
help during your work. A Certificate is 
given at the end of every course. 


You will do the following: 

• Build a modern oscilloscope 

• Recognise and handle current electronic components 

• Read, draw and understand circuit diagrams 
•Carry out 40 experiments on basic electronic circuits 

used in modern equipment 




to test and service every type of electroni 


used in industry and commerce today. Servicing 
or raaio,T.V., Hi-Fi and microprocessor/computer 

NBwJi*?NOTCareer?NiOTHbbty?GetintaHe^^ 

Post coupon now 

The Australian School ■ FREE Please send your 
of Electronics, * c olour brochur e 

PO Box 108, Glen Iris,. I 
Victoria, 3146 

A Registered 
Correspondence College 
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nations and mathematical formulae. The 
development of formulae is not given. 
Rather, a set of standard equations will 
be given where needed. For example, 
the section on cavitation lists “bore 
diameter” equations for various types of 
pipes and venturis for rough and 
smooth surfaces. 

In short, this is a text we can highly 
recommend for anyone studying or lec¬ 
turing in the area of instruments and 
control. To state the obvious though, it 
is expensive. Our copy came from the 
publisher. (C.R.D.) 

Food for active 
filter feeders 

ACTIVE-FILTER COOKBOOK: by 
Don Lancaster. Published 1985 by How¬ 
ard W. Sams & Co., Inc. Soft covers, 
240 pages. Illustrated with graphs, 
tables and circuits. ISBN 0-672-21168-8. 
Retail price $19.95. 

Active filters are important building 
blocks used in modern electronic cir¬ 
cuits and this book provides a very com¬ 
prehensive practical study of the sub¬ 
ject. It is in fact one of the standard 
references on the subject, having been 
first published in 1975. The passing 
years have not made it any less relevant 
although it could have benefited from 
the inclusion of references to many of 
the newer types of op amps, such as 
those with Fet inputs. 

The first chapters introduce the basics 
of active filters, describe the various 
types, and define terms and concepts. 
Operational amplifiers are also dis¬ 
cussed since these are important for use 
as the gain block in active filters. 

Normalisation and scaling techniques 
are used throughout the text to simplify 
the active filter designs. 

For each of the low pass, band pass 
and high pass filter types, designs are 
given for up to sixth order. Graphs are 
used to show the response for various 
damping factors. 

The basic equations for each of the 
filter transfer functions are given but for 
the non-mathematically inclined it is not 
necessary to understand these. All the 
most used response characteristics such 
as Bessel, Butterworth, Cauer and 
Chebyshev, are discussed. 

Overall, the book is excellent for 
those wanting information on active fil¬ 
ters. It is by no means exhaustive 
though, and the references at the rear 
of the book should be useful for readers 
requiring greater background on the 
subject. 

Our review copy came from Dick 
Smith Electronics Pty Ltd. (J.C.) © 



Pre-loved Information lockages 


Ex-rental, expertly 
maintained, Philips 
Videotex package 
consists of: • RGB 
Colour Monitor - 14" 

• Videotex Decoder 

• Internal Autodial 
1200/75 • Modem • All 


necessary connecting 
leads • Telecom 
approved. Ideal for 
home use or for parts. 


Great Value Videotex 
Decoder. • Internal 
Autodial Modem 1200/75 
• Infra Red Keypad 

• Connects to any 
UHFTV. 


Ex-rental, expertly maintained 
package consists of: 

• RGB Colour Monitor - 14" 

• Videotex Decoder 

• RS232 Connection 

• Numeric Keypad. 

(Package for connection to 
external modem.) 


$140 


* Packaging and delivery extra for 
interstate and country orders. 

Return to base 90 day parts and labour 
warranty on all units. 


For enquiries call 

SYDNEY (02) 9596500 MELBOURNE (03) 6993144 


















Hew Products... 

Product reviews, releases & services 



Tandy 3000 personal computer 

Designed around Intel’s 80286 chip, the Tandy 3000 personal computer is a 16-bit 
machine that operates at 8MHz. It is available with the latest MS-DOS 3.1 operat¬ 
ing system and is compatible with IBM PC/AT and PC/XT software. 

Tandy has designed the computer so that it can use the forthcoming Xenix 5.0 
multi-user operating system. This allows the use of multiple display units with a sin¬ 
gle central processor, thus allowing up to six users to use the system simultaneously 
and to share common peripherals. 

The Tandy 3000 comes with 1/2 M-byte of main memory (512K RAM), and this 
is exandable to 640K without using an expansion slot. The 3000 is also equipped 
with a high-capacity 13cm slimline floppy disk drive and a built-in 20 M-byte hard 
disk drive for fast access to stored data. 

There are 10 expansion slots; seven PC/AT compatible, 2 PC/XT compatible and 
1 PC/XT compatible half-slot for a serial/parallel adaptor. By using these expansion 
slots, the main memory can be extended to 12 M-bytes. Disk storage is expandable 
to include two floppy disk drives and one hard disk drive, or one floppy disk and 
two internal hard disk drives. 

The total internal storage capacity can thus exceed 40 M-bytes. 

A wide range of software is available, including programs that are currently being 
used by the Tandy 2000, Tandy 1000, and IBM PC machines. 

For further information contact Tandy Electronics, 91 Kurrajong Avenue Mt 
Druitt, NSW 2770. Telephone (02) 675 1222. j & - 


Demonstration centre 
for personal computers 

Total Electronics has opened its new 
demonstration centre for personal com¬ 
puter system’s products. The products 
include the Ericsson-PC, Standard Mi¬ 
crosystems’ ARCNET Local Area Net¬ 
working Boards and software, and 
Memory Controller boards for IBM-PC 
compatibles, and Intel Corporation’s 
“IDIS” Database Link and their range 
of Xenix-based microcomputer systems. 

The centres are located at 9 Marker 
Street, Burwood, Victoria and Camp¬ 
bell Street, Artarmon NSW. Currently 
they house Ericsson PCs linked in 
ARCNET and IDIS configurations and 
Intel 286/310 systems running Intel’s 
RCCX realtime multitasking operating 
system and Xenix operating system. 

Various applications software pack¬ 
ages are also available for demonstra¬ 
tion, including the “Open Access’ inte¬ 
grated package and the “Attache” 
financial package. 

Brushless 
DC fans 

Driven by brushless DC motors with 
electronic commutation, and equippec 
with precision ball bearings, PAKl 
axial fans feature low power consump¬ 
tion, a life expectancy of 35,000 hours 
at a permissable ambient temperature ol 
65°C, low noise levels and low EMI and 
RFI emissions. 

The fans are suitable for cooling video 
terminals and switching power supplies. 

For further information contact Adi- 
lam Electronics, Suite 7, 145 Parker 
Street, Templestowe, Vic. 3105. Tele¬ 
phone (03) 846 2511. 
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Digital memory 
oscilloscope 

Trio/Kenwood has released, through 
Parameters, the MS1660 which is a 
2-channel 20MHz oscilloscope. One of 
its features includes the ability to store 
a signal even when powered off. It fea¬ 
tures two input channels with an 8-bit 
by 2048 word memory for each channel 
and completely independent clocks. 


enabling easy waveform expansion and 
compression. 

In addition, the MS-1660 features a 
GP-IB remote control capability, pen 
free-run mode operation, a cursor dis¬ 
play and a battery backed-up memory, 
as well as the full range of normal oscil¬ 
loscope functions. 

For further details contact Parameters 
Pty Ltd, 25-27 Paul Street, North Ryde, 
NSW 2113. Telephone (02) 888 8777. 



ftadio communications test unit 


The CMT Radiocommunications 
Fester developed by Rohde & Schwarz 
can be used for both mobile and work¬ 
shop servicing of transceivers. 

The CMT has complete manual con¬ 
trol, fully automatic operation via the 
autorun control facility, with data log¬ 
ging by printer, or control via the 
[EEE-488 bus option with the aid of an 
external controller. 

With the four large illuminated dis¬ 
plays incorporating digital and analog 
eadouts with high resolution, switch se- 
ected range hold and defined scaling 
plus an oscilloscope screen, the user can 


see all the test parameters and mea¬ 
sured values at a glance and judge their 
interrelation. 


Numerous integrated test routines can 
be called up and an alphanumeric dis- 



A plug in transfer memory for the 
CMT allows transfer of complete test 
routines to other testers and enhances 
the memory capacity. The memory is 
non-volatile. 

For further information contact 
Rohde & Schwarz, 13-15 Wentworth 
Avenue, Darlinghurst, NSW 2010. 


EASTCOM 

Eastern Communication Centre 

ELECTRONIC 

BROKERS 

AUSTRALIA 

Communication, Electronics, Computer 
and Test Equipment. 

168 Elgar Road, 
Wattle Park, 

Vic. 3128 

288 3611 288 3107 

Keith or Dave 


Wb carry full range of: 



wmggy 


Ham, SWL, CB and Communication 
gear, accessories etc. 


WE WILL TRADE! 

ALL IBM and Apple Compatable 
Computers, Hardware, Software 
and accessories available. 
Demonstrations available. 

HAM PACK III MODEM for IBM 
and APPLE. Ring for details. 

A FULL RANGE OF 
COMPONENTS 
Large range of New and 
Secondhand Test Equipment 
available, stock changing daily. 
Full service and changeover 
available from our new 
Computer Service Centre. 
Repairs to Disc Drives a 
speciality. 


COMPUTER 

SERVICES CONTRACTS 
AVAILABLE 
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New n*oducts.. 


Miniature 

polyester capacitors 



Fax 7 decoder for CAT computer 


Dick Smith Electronics Pty Ltd has 
introduced a new Fax and RTTY 
decoder for the CAT computer. It 
comes in kit form and can be used with 
a shortwave receiver and a CAT (or 
compatible) computer. 

The Fax 7 RTTY Decoder accepts 
frequency-shift-keyed (FSK) tones from 
an HF receiver, decodes these into bit 
serial data and applies this to the com¬ 
puter. 

Once connected, the computer can 
display wide-shift commercial radiotele¬ 
type (RTTY) on the screen and, option¬ 
ally, on a printer. Alternatively, it can 


display facsimile (FAX) weather pic¬ 
tures on the printer. 

Software supplied with the decoder 
translates the bit serial data into either 
ASCII characters, or formatted pixel 
patterns for display on the printer. The 
decoder also features crystal locked syn¬ 
chronisation which provides skew-free 
pictures under adverse receiving condi¬ 
tions. 


For further information contact Dick 
Smith Electronics Pty Ltd, PO Box 321, 
North Ryde, NSW 2113. Telephone 
(02) 888 3200. 


Manufactured in Japan by Nissei C 
Ltd, the AMZ miniature polyester ca 
pacitor is specifically designed for radia 
PCB insertion and is supplied on bando 
lier tape conforming to the 5mm indus 
try standard, lead spacing pitch. This i 
suitable for most popular radial inser 
tion machines. 

The stock range includes capacitana 
values from .0047/iF to 0.47j[tF in 50\ 
DCW with 10% tolerance. Higher volt 
ages and/or close tolerance 5% typei 
are also available. 

For further details contact Soana 
Electronics Pty Ltd, 30 Lexton Road 
Box Hill, Vic 3128. Telephone (03) 89f 
0222. 


TYCOa AC POWER 
LINE FILTERS 



MEDICAL - MILITARY - COMMUNICATIONS 



In our computer orientated society, AC. 
power protection for modern 
microprocessor based equipment and 
other sensitive electronic devices is 
becoming increasingly important. 


If not recognised and corrected prior to 
entry into your equipment, these power line 
disturbances will result in expensive 
; damage being inflicted on both your 
y hardware and software. 


The TYCOR AC. Power Line Filter is 
designed to eliminate more than 99% of all 
power problems including lightning strikes, 
transients, spikes, AC. power line noise, 
RFI and EMI with models suitable for 
personal computers to mainframes. 


TYCOR® 

THE POWERFUL SOLUTION 


45 WELLINGTON STREET 
WINDSOR, VIC. 3181 

_ Phone (03) 529 8500 

PTY LTD Telex AA38432 
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»UNLEYROAD,UNLEY 
SOUTH AUSTRALIA 5061 

PHONE: (08) 271 2885 

JAYCAR—THE S.A. CONNECTION 

10A DIGITAL 
MULTIMETER 






REMOTE CONTROL FOR AM/FM TUNER 

Sit back and relax. Full control $Q A50 

from your armchair. Complete kit. 09 

UHF/VHF CONVERTER ONLYccQSO 

This kit is half the price of a built-up unit. 09 
C.D. ADAPTOR ONLY $00 

This device allows you to play your compact 
disc Walkman through your car sound system. 

KIKUSUI COS 5020 

Compare the features 
and you’ll see at this 
price it’s essential. 


SHIELDED 
AUDIO CABLE 

$inrol'^MNormally 
> I ROLL $35.00 




AEM6103 
10 "3-Way 
Speaker 
System 

David Tilbrook’s 
newest superb 
quality speakers. 

*790 

Exclusive custom 
wood cabinet 
pack $175 

Also we have a comprehensive range of House and Car Alarms. 

. TECHNICAL ASSISTANCE IS AVAILABLE FROM OUR WILLING STAFF * 
'W TO HELP NOVICE AND EXPERIENCED BUILDERS ALIKE. IF YOU ARE ★ 
HAVING TROUBLE, LET US HELP YOU PUT IT TOGETHER. 


2-YEAR 
WARRANTY 


T45 



TmiLA^NDlPHbWORDEKsWELCoM^ 

Eagle Electronics Pty. Ltd. 

54 Unley Road, Unley, S.A. 5061 
TELEPHONE: 

(08)2712885 


IB 





V/SA 

ISi 


mmm 


ALLOW $10 FREIGHT 
: CHARGE FOR ORDERS 
I UNDER $100. 


NORTHERN TERRITORY RESIDENTS PHONE (089)275899 


































Hybrid-9 Video Switcher 


New from Odyl Communications Pty 
Ltd is this, the Hybrid-9 Video Switch¬ 
er. This is a special effects unit for do¬ 
mestic and semi-professional video pro¬ 
duction work. It incorporates a video 
switcher and fader, video enhancer, 
audio dissolver and automatic vertical 
sync stabiliser. 

Primarily, the Hybrid-9 is an editing 
tool and can do many of the fancy video 
fades and wipes that are routine to the 
professional video production houses. It 
can also be regarded as a versatile and 
highly effective video switcher for con¬ 
nection of two VCRs in a domestic 
video suite. It has input facilities for 
two VCRs or any two video sources 
which could be a VCR, laserdisc player 
or camera. Associated with these can be 


High-power 
op amp 

Packaged in a plastic case similar to 
the TO-220, Siemens’ new TCA1365 
power operational amplifier can deliver 
an output current of up to 3.5 A at a 
maximum supply voltage of ±21V. The 
circuit is protected against short-circuit¬ 
ing and thermal overload. 

The TCA1365 operates at a junction 
temperature of up to 150°C and its 
power dissipation is 13W. During opera¬ 
tion the package temperature may range 
from -25 to -l-85°C. 

Other features include external com¬ 
pensation and integrated protection 
diodes. One pin of the circuit is electri¬ 
cally connected with the cooling tab. 

For further information contact Sie¬ 
mens Ltd, 544 Church Street, Rich¬ 
mond, Vic. 3121. Telephone (03) 420 
7204. 
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two stereo audio inputs so that stereo 
VCRs can be handled. 

The inputs are mixed and faded to 
provide three separate video outputs 
and three stereo audio outputs. As well, 
one of the video/audio outputs may be 
made available from the RF output 
which can be on Australian channel 3 or 
4. 

On the front panel are five buttons 
associated with the special effects gener¬ 
ator which may be used separately or in 
combination to provide a variety of 
video wipes from the screen. Thus, you 
can wipe from left to right or vice versa, 
upward, downwards or combinations of 
these. 

You can also fade in or out of black 
and vary the duration of the fade. 


Hand-held digital 

Fluke has introduced its first two 
handheld digital thermometers, the 
Fluke 51 and 52. This 50 series are sim¬ 
ple to operate and are the only hand¬ 
held thermometers backed by a three 
year warranty. 

They are housed in rugged ABS-plas- 
tic cases similar to Fluke 70 Series ana¬ 
log/digital multimeters. 

The Fluke 51 is a single input unit 
while the Fluke 52 features dual inputs 
as well as scanning and recording 
modes. They can operate with either J- 
or K-type thermocouples and offer 
0.1% accuracy over an ambient operat¬ 
ing range of 18 to 28°C (64 to 82°F). 

Both have 0.1°C resolution across the 
specified range for either thermocouple 
type. 

An unusual feature of the series is an 
offset pot for each thermocouple input. 


The enhancer is supplemented by a 
“negative noise amplifier” control which 
counteracts any undue emphasis ol 
snow in the picture. While the literature 
accompanying the Hybrid-9 does not ex¬ 
plain how it works, we assume that it is 
a high frequency rolloff circuit with ad¬ 
justable turnover point. 

Also available with the Hybrid-9 is 
the Video Window remote control 
which plugs into the rear of the main 
unit. Tlie remote control allows further 
variations on the video wipe facilities, 
with windows of varying size which can 
be moved on the screen via a joystick 
control. 

Recommended retail price of the Hy- 
brid-9 is $1298.00. Further information 
can be obtained from the Australian 
distributors, Odyl Communications Pty 
Ltd, 112 James Street, Templestowe, 
3106. Phone (03) 846 3022. 


thermometer 

This allows field calibration of a ther¬ 
mocouple-thermometer combination tc 
a specific temperature for increased ac¬ 
curacy, if required. The operator can 
select for readout in either “C or °F. 

Pushbutton controls are used to select 
all functions, and include a ‘reading 
hold’ button which freezes the display. 
An open thermocouple/wire detection 
feature is included on all inputs. 

A general purpose bead thermocouple 
is included with the Fluke 51, while two 
bead thermocouples are supplied with 
the dual input Fluke 52. Additional 
bead thermocouples are available as ac¬ 
cessories, as are immersion probes, air 
probes, and piercing (316 stainless steel) 
probes. 

For further information contact El- 
measco, PO Box 30, Concord, NSW 
2137. Telephone (02) 736 2888. 











DC/DC converters 


NOW AVAILABLE OFF THE SHELF, 
29 MODELS OF DC INPUT SWITCH 
MODE POWER SUPPLIES 


FEATURES 


• INPUT-OUTPUT ISOLATION 

• FLOATING INPUT AND OUTPUT 
VOLTAGE ALLOWS EITHER 
POLARITY 

• INPUT VOLTAGES: 12, 24 or 48 V DC 

• OUTPUT VOLTAGES: 5, 12, 15, 24 V 
IN EITHER POLARITY IN SINGLE, 
DUAL OR TRIPLE CONFIGURATION 

• OUTPUT POWER: 12.5, 15, 40 or 50 
WATT 

• SHORT CIRCUIT PROTECTION 

• OVER VOLTAGE PROTECTION 

• HIGH EFFICIENCY SWITCH MODE 

• LIGHT WEIGHT: 250 and 420 GM 

• ENCLOSED BOX FOR SHIELDING 
AND EASY MOUNTING 


DC 


ELECTRONICS 

A DIVISION OF TLE ELECTRICAL PTY LTD 
36 LISBON ST FAIRFIELD, NSW 2165 
Telephone: (02) 728 2121, 727 5444 
Telex: AA27922 Attn Amtex 
Facsimile: (02) 728 2837 


Build 
a 240V 
lamp saver 


_ Next month in^ 



Does your house eat lamps? Those 
expensive downlights and spotlights? 
Every year, you probably replace 
quite a few of these lamps at $5-7 a 
pop. This inexpensive Triac circuit 
should extend lamp life considerably. 
It incorporates overvoltage protec¬ 
tion and soft starting. 



Phone controller for mains appliances 

Ring-a-ding-ding! Ting-a-ling, ding-a-ling! Dial your home number and re¬ 
motely turn an appliance on and off without paying for the phone call. You 
can turn on outside lights, a spa or an electric blanket. We tell you how to 
build it in the June issue. 

Playmaster 60-60 stereo amplifier 

Next month, we will present the full circuit details for our new Playmaster 
60-60 stereo amplifier. It outperforms commercial amplifiers costing much 
more, is delightfully easy to build, and should sell for quite a bit less than 
$250. 


Note: Although these articles have been prepared for publication, circumstances may change the final content. 
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Mew Products... 

More from 
Mordaunt Short 

Concept Audio Pty Ltd has added 
new models to its range of Mordaunt 
Short loudspeaker systems. They are 
the MS. 15 and MS.25Ti, both of which 
incorporate the unique ‘Positec’ protec¬ 
tion circuitry. This safeguards against an 
overload or amplifier fault condition, 
and enables high volume levels to be 
played without the risk of damage. 

The MS. 15s have a retail price of 
$598.00 per pair and can be positioned 
on either rigid shelves or stands. Their 
specifications include a 165mm bass unit 
cone and a 12mm synthetic dome tweet¬ 
er. Sensitivity is 87dB for IW at 1 
metre, a maximum SPL of 107dB peak, 
and dimensions of 325mm (H) x 225mm 
(W) X 172mm (D). 

The MS.25Ti has a 200mm bass driver 
and a 19mm titanium dome tweeter, 
while sensitivity is specified at 89dB for 
IW at 1 metre. The maximum sound 
pressure level (SPL) is 112dB peak and 


ALTRONICS 

PRODUCTS 

IN 

ADELAIDE 


All the exciting Altronics Prod¬ 
ucts and advertised specials in 
the Altronics advertisements in 
this magazine are available in 
S.A. from FORCE ELECTRONICS, 
your dynamic Altronics S.A. 
dealers. 

Call in this month for a free 
Altronics 1986 Catalogue! 

FORCE ELECTRONICS 

203 WRIGHT ST. 
ADELAIDE, PH: 212 2672 

ALSO AT CHRISTIES BEACH 
PHONE 382 3366 
AND REYNELLA 

PHONE 383 2824 



the system sells for $698.00 per pair. 

For further information contact Con¬ 
cept Audio Pty Ltd, 17/98 Old Pittwater 
Road, Brookvale, NSW 2100. Tele¬ 
phone (02) 938 3700. 


Ultrasonic transducers 
for burglar alarms 

IRH Components now carry two 
Murata high-sensitivity, broadband ul¬ 
trasonic transducers for use in security 
applications. Type MA40L1 (PCB 
mounted) and MA40L2 (phono jack 
socket) are small in size and very light. 
Both operate at a nominal frequency of 
40kHz. The receiver type has a sensi- 


Pocket-size 
digital thermometer 

The Mini-Therm Pocket Digital Ther 
mometer (model AD15TH) is a pocket 
size digital thermometer measuring 90 j 
60 X 25mm and weighing just 97g com 
plete with probe and battery. 

The device is factory pre-calibratec 
and low in cost. As a general purposf 
thermometer it covers the most usee 
range of -40°C to -l-120°C. Resolutior 
is O.rC and the unit has a stated ac¬ 
curacy of ±0.3°C ±1 digit. 

The read out is by liquid crystal dis¬ 
play with 8mm LCD characters and the 
sensor is a semiconductor type. A 
30mm tong x 2.2mm diameter probe 
with an integral lead is also supplied. 

The probe has a typical response time 
of three seconds and has been designee 
for use in measuring the temperature: 
of air and gasses and for insertion inte 
soft materials. 

A 9V battery is supplied which has < 
life of typically 1000 hours. An auto 
matic battery check inhibits faulty read 
ings when the battery is low. 

For further information contact War 
sash Pty Ltd, PO Box 217, Double Bay 
NSW 2028. Telephone (02) 30 6815. 


tivity of -65dB/V/UBAR while th 
transmitter type produces a guarantee 
maximum level of llOdB. Capacitanc 
is 1700pF and the maximum input voli 
age is 20V rms. 

Two other types are available for but 
glar alarm systems and both may b 
used as transmitters or receivers. 

For further information, contact IRI 
Components, 32 Parramatta Road, Lid 
combe, 2141. Telephone; (02) 648 5455 
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Save money — have fun — building a pair of world famous KEF 
Constructor Series kits from AUDIOCRAFT. We deliver direct to 
your door anywhere in Australia & save you up to 5QfC 
Phone or write now for your complementary KEF Constructor 
Se„es.an„a,* Price 


AUDIOCRAFT 


Australia's Hi-Fi loudspeaker 


P 0 BOX 725 Toowong 
BRISBANE Qld 4066 
AUSTRALIA 

(See our add in EA Marketplace at rear of tt 


DTMF MICROPHONES 


$105 each 
$95 each 10+ 
$90 each 100+ 

plus sales tax 



Also 

available with 
DTMF selective 
calling 

For other 
DTMF products 
send for catalogue 

E)NA 


cnmmunicRTiDns 

P.O. BOX 47, ALSTONVILLE, NSW 2477 
TELEPHONE (066) 28 3454 


'UniKH 
RADIO DO 
I NEED?” 


...THE ANSWER IS 
IN THE PALM 
OF YOUR HAND 



Whatever task you 
have to do the ICOM 
IC-40 is the one that can 
handle it. 

It’s ideally suited for 
farming, transport, sports, 
bushwalkings boating. 
Whatever the communica¬ 
tion problem you need 
to solve this is the radio 
that’s being 
proven every 
day in a million 
different uses. 

Contact your 
local dealer for 
a demonstration 
of the most 
advanced CRS 
portable 
available in 
Australia. 


Please post to: 


ICOM AUSTRALIA PTY. LTD. 

7 DUKE STREET WINDSOR 3182. 
VICTORIA. 


Name 


Address 


City Postcode 

or phone ICOM on (03)512284 


ICOM 


The World %stemj 
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Information centre 


Problem with 
Teletext Decoder 

I am hoping that you can help me 
with a problem I have with the Teletext 
Decoder kit (EA, August 1984). 

The teletext function works very well 
with the clock updating on the screen, 
good graphics and good colours. How¬ 
ever, the picture quality is terrible, to 
the point of being unwatchable. 

The picture has interference lines run¬ 
ning diagonally across the screen at 
about 45°. The lines are alternatively 
dark and light, evenly spaced about 
l-2mm apart. As well, there are about 
10 vertical bars unevenly spaced across 
the screen, each about 5mm wide, 
changing colour from green to a reddish 
pink quite randomly. These lines stop in 
a staight line at about 12mm from the 
bottom of the screen. 

In addition, the picture frequently suf¬ 
fers from sideways tearing and loss of 
vertical hold, the latter occuring only in 
teletext mode. The interference is pre¬ 
sent regardless as to whether TV, tele¬ 
text or mix is selected. 

The diagonal interference lines im¬ 
prove considerably when the RF out 
earth shield is moved slightly to touch 
the chassis. The vertical lines remain 
unchanged. However, this improvement 
does not remain if a jumper lead is 
clipped from the earth shield to the 
chassis. 


To further complicate matters, this 
problem only occurs on my 10-year old 
JVC 7765 AU 48cm TV; the picture on 
a new Toshiba 147E3A 34cm TV is al¬ 
most faultless. Only a faint trace of the 
diagonal lines is evident and there are 
no vertical lines. There is no sideways 
tearing, but loss of vertical hold still oc¬ 
curs in teletext mode. 

The picture quality is good if the 
Video Out from the decoder is con¬ 
nected to the direct video input on my 
JVC (modified as per the EA article in 
August 1983). This made me suspect 
the modulator which Dick Smith Elec¬ 
tronics replaced at no charge. However, 
the new modulator didn’t change any¬ 
thing. 

Using direct video is of no use to me, 
as the Teletext Decoder is for my deaf 
sister whose Philips TV (only slightly 
younger than my JVC) has no video 
input. The picture quality on the Philips 
is equally appalling. 

I have tried adjusting VR5 and both 
slugs in the modulator, but all to no 
avail. I also had a couple of problems 
with construction. First, the board over¬ 
lay and assembly instructions show C49 
mounted with reverse polarity when 
compared to the circuit diagram and the 
actual DC voltage levels present on the 
circuit. I mounted it opposite that 
shown on the overlay. 

Second, the audio level was muted in 
the TV mode and broke through in the 
teletext mode at a very high and dis¬ 
torted volume. I had to change R80 to 


22kfi to cure that. (G.F., Duffy, ACT). 
• The RF modulator supplied with th< 
Teletext Decoder kit is a high qualit) 
unit, so there’s no reason to substitute i 
different type. In fact, the original uni 
is capable of supplying a first rate pic¬ 
ture. 

From your description of the fault, it’s 
possible that the interference is due tt 
radiation from the Teletext Decodei 
finding its way into the RF front end o 
your TV set. Make sure that the lid is 
on the chassis and that it has beet 
screwed down. This measure shouk 
provide adequate RF shielding. 

If that doesn’t do the trick, try con 
necting a 0.1/xF bypass capacitor be 
tween chassis and the metal case of tht 
modulator. Also, keep the Teletext 
Decoder and the TV set as far apart as 
practicable. 

Parts for Car 
Stereo Amplifier 

I am writing regarding the lOOW Cai 
Stereo Amplifier published in Augusi 
and September 1985. My problem is 
that I have been unable to obtain the 
Neosid iron powder ring cores, types 
17-131-10 and 17-137-10. I have con¬ 
tacted Siemens and Philips but they do 
not recognise the part numbers. 

I would be very pleased if you coulc 
tell me where I can buy these parts — 
preferably in Melbourne. (D.S., Lily- 
dale, Vic). 


Driveway Sentry false triggers 


I originally bought the 1982 version of 
the Driveway Sentry, but encountered 
difficulties. When the MK.2 version was 
published in March 1985, I duly pulled 
the first project apart, bought the neces¬ 
sary parts, and rebuilt the project. 

The problem is that it triggers OK but 
does not shut off. One can hear the 
relay clicking but it does not allow the 
light to go off. By connecting another 
resistor in parallel with the timing resis¬ 
tor, I can get it to function but this does 
not give enough time to get from the 
car to the front door — we have a steep 
path to climb. 

Both LDRs function well and other 
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parts seem to check out — I feel that 
the problem is with the relay somehow. 
(H.W., Mt. Eliza, Vic). 

• It is almost certain that your Drive¬ 
way Sentry Mk.2 is being retriggered by 
the inductive kickback of the relay coil. 
Diode D5, which is across the relay 
coil, is included to prevent this. Check 
that this diode is OK and that it has 
been installed with the correct polarity. 

If D5 checks out, other measures to 
prevent the circuit from retriggering will 
be necessary. The first step is to deter¬ 
mine whether the problem lies in ICl or 
IC2. This can be done by removing D3 


from circuit and then triggering the cir¬ 
cuit manually by pressing SI. 

If the problem persists, IC2 is at fault 
if not, the fault lies with ICl. 

If IC2 is the cause, try decreasing the 
value of the 180kfi resistor on pin 12 
Assuming that this cures the problem 
replace D3 and check that the circuil 
can still be triggered by the car’s head¬ 
lights. If not, increase the value of the 
.033juF electrolytic capacitor between 
pin 16 and ground. 

This same decoupling technique can 
also be used on ICl, if it is the culprit 
(the V-l- pin for ICl is pin 14). Alsc 
try, increasing the value of the O.ljul 
capacitor on pin 1 of ICl (up to l/iiF ii 
necessary). 











# Most parts retailers only sell the ring 
cores as part of a complete kit, and do 
not carry them as normal stock items. 
However, you can buy them separately 
from Phoenix Industrial, 168 Alexander 
St, Crows Nest, NSW 2065. Phone (02) 
438 3966. 

Sensor for fuel 
consumption meter 

Recently, I started constructing the 
analog fuel consumption meter that was 
featured in your magazine in March 
1983. However, I cannot find any stocks 
of the Moray fuel sensor. Both Jaycar 
and Rod Irving Electronics assure me 
that I won’t find one in Australia. 

Could you please tell me where I can 
find stocks of the fuel sensor? Failing 
that, is the Dick Smith fuel flow sensor 
compatible? (C.C., Waratah West, 
NSW). 

9 Jaycar and Rod Irving Electronics are 
correct — the Moray fuel flow sensor is 
no longer available. 

Although we haven’t tried it, the fuel 
flow sensor used in the Sparkrite car 
computer and sold by Jaycar should be 
suitable. However, this unit delivers 
only one tenth the number of output 
)ulses per litre when compared to the 
vloray unit. This will upset the calibra¬ 
tion of the meter. 

To overcome this problem, the PEL 
circuit will have to be modified from a 
54 times multiplier to a 512 times multi- 
jlier. To do this, connect pin 3 of ICl 
:o pin 2 of IC2 (instead of to pin 4) and 
educe the .0027jnF capacitor between 
jins 6 and 7 of ICl to 330pF. 

The Dick Smith unit could also prob- 
ibly be made to work, but we are unfa- 
niliar with its output characteristics. It 
00 would probably require some modi- 
ication to the multiplier circuit. 

Modifying the 
Playmaster tuner 

I am really keen to build the FM 
uner section only of your new Playmas- 
er Stereo AM/FM Tuner, but with the 
nanual control if possible. Is it possible 
0 provide the varicap tuning voltage 
fom a potentiometer, thus giving 
nanual control? And how would the 
Jther unused outputs be terminated; ie 
he stop and mute outputs. (E.M., 
danly West, Qld). 

I Without really going into details, it 
hould be possible to build a manually 
uned FM-only version of the Playmas- 
er tuner. You would have to incorpo- 
ate automatic frequency control (AFC) 


though, otherwise the tuner would drift 
too much to make it listenable for more 
than short periods at a time. You would 
need to take the AFT output of the 
LM1865 (pin 14) and mix it with the 
tuning voltage (from a multi-turn poten¬ 
tiometer) in an op amp circuit. You 
would also need to make the STOP out¬ 
put (pin 16) drive a LED to indicate a 
tuned condition. 

Such a tuner could probably be built 
fairly cheaply although you may have 
difficulty obtaining some of the parts 
such as the varicaps and ceramic filters. 

Problem with AM 
stereo decoder 

I write to you in the hope that you 
may be able to provide me with some 
assistance with the AM stereo decoder 
published in the October 1984 issue of 
your magazine. 

I fitted the circuit to my Pioneer 
TX710 tuner, but am unable to get it to 
switch to stereo. The signal I get is of 
good quality (ie, it is noise-free) and the 
point to which I have connected it has a 
peak to peak voltage of about 1.5V. I 
have a 22kn resistor in series with the 
input and have tried increasing Cl to 
the recommended maximum. 

The voltage on pin 19 of the chip is 
correct. However, the voltage on pin 10 
is much higher than you suggest it 
should be, something in the region of 
6.5-7V. 

• The 6.5-7V measurement on pin 10 is 
satisfactory and indicates that the 
decoder is in lock. To achieve stereo re¬ 
ception, the input IF signal must be cor¬ 
rect. We suggest that you monitor the 
voltage at pin 4 (the level detector out¬ 
put) and adjust the IF signal level to pin 
3 by altering the series resistor until a 
reading of about 2V is obtained. 

Capacitors for 
Playmaster amplifier 

I am at present building the Playmas¬ 
ter Series 200 Mosfet Amplifier from a 
kitset but have run into a few problems. 
The first problem is the availability of 
the 2% capacitors. The capacitors sup¬ 
plied with the kitset are greencaps said 
to have been selected to be within 2% 
of their nominal value. However, I have 
found them to be just within 4% of 
their nominal value which is hardly 
good enough for a “no-compromise” 
amplifier. 

The second problem concerns a mys¬ 
terious diode. This diode appears in the 
component overlay, makes a brief ap- 
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pearance in the photograph of the 
prototype, but does not appear in the 
schematic. Since the diode appears to 
be in series with part of the power sup¬ 
ply, I cannot just leave it out. 

I am enclosing a copy of the parts 
overlay with the offending diode 
marked. Incidentally, I note that this 
diode is not labelled as are all the other 
components. 

I congratulate you on what is obvi¬ 
ously the best electronics magazine 
available. (M.C., Emerald, Vic). 

• Unfortunately, 2% capacitors are ex¬ 
pensive and quite difficult to obtain. 
For this reason, kit suppliers have 
elected to select capacitors. The alterna¬ 
tive is to contact Mayer Kreig & Com¬ 
pany, 1 Eskay Rd, Oakleigh, Vic. 3167 
(phone 03 579 5722). 

The mysterious diode can be a gen¬ 
eral purpose type such as a 1N4001. It 
is mentioned in the article in May 1985 
and is in series with the supply to the 
preamplifier. Its purpose is to prevent 
switch-off thumps. 

Problem with the 
electric fence 

I have a query in relation to the elec¬ 
tric fence controller described in 
December 1985. 

In the text of the article (p36), it 
states: “the pulse transformer has a 
turns ratio of 20:1 and delivers an open 
circuit output voltage of 4kV etc”. To 
achieve this turns ratio with a primary 
winding of 20 turns requires a secondary 
of 400 turns, but the circuit diagram and 
the text (p37-38) give the primary wind¬ 
ing as 20 turns and the secondary as 120 
turns — a turns ratio of 6:1. 

With a primary voltage pulse of 270V 
and a turns ratio of 6:1, one would ex¬ 
pect an open circuit output of approxi¬ 
mately 1.6kV and, with a turns ratio of 
20:1, an open circuit output of approxi¬ 
mately 5.4kV. Please advise which is 
the correct turns ratio and also how you 
arrive at a figure of 4kV for the open 
circuit output voltage. 

Finally, the text indicates that the IjnF 
output capacitor is charged via a lOOkft 
series resistor. This value is included in 
the parts list, but the circuit and parts 
layout both show the value of this resis¬ 
tor as 220kn. (V.B., Armidale, NSW). 

# With respect to the turns ratio, the 
constructional details and circuit dia¬ 
gram are correct; only the reference to 


the 20:1 turns ratio in the text is incor¬ 
rect. 

Ostensibly, the 6:1 turns ratio would 
yield an output voltage of 1.6kV, but 
due to the resonance effects in the pulse 
transformer, the actual output is consid¬ 
erably higher. When the ringing is 
damped by a low impedance load, the 
output voltage is nearer to the expected 
value. 

The resistor in series with the l/xF 
output capacitor is correctly shown as 
220kfl on the circuit diagram. While 
lOOkfl will work in most instances, 
220kfl is to be preferred. 

Finally, the diodes in the parts list are 
incorrectly specified as 1N4002 types. 
They should, in fact, be lN4007s as 
shown on the circuit diagram, otherwise 
their voltage rating will be insufficient. 

Buffer for 
Centronics printers 

Have you ever published a project for 
a printer buffer for a Centronics type 
printer? If not, may I suggest it as a fu¬ 
ture project. (S.S., Port Hedland, WA). 
# We have never published such a proj¬ 
ect but have considered doing so. How- 


Notes & Errata 

lOOW VHF LINEAR AMPLIFIER 

(March 1986, File Himi): several 
words have been omitted from the first 
sentence in step 4 in the alignment 
procedure, page 28. The sentence 
should read: “Temporarily connect the 
-I- 13.8V supply rail to the cathode of D3 
(base of Q3) via a lOkfl resistor”. 

CAR DASHBOARD LAMP FLASHER 
(February 1986, File 32/AU/46): a 1 x 
IfiF 16VW electrolytic capacitor should 
be included in the parts list; not 1 x 
10/iF. The circuit and parts layout dia¬ 
grams are correct. 

VIDEO FADER (January 1986, File 
6/TVT/5): the current limiting resistor 
for the LED is incorrectly shown on the 
circuit and parts layout diagrams as 
2.2kfl. The correct value is 2200. 
MUSICAL DOORBELL (May 1985, 
File 3/MS/117): in the overlay diagram 
on page 74, notes 5 and 9 are trans¬ 
posed, as are noted 14 and 18. Also the 
diodes associated with the note shown 
as 18 have the wrong polarity. 
PLAYMASTER SERIES 200 STEREO 
AMPLMER (May 1985, l/SA/71): a 
dual-gang linear MN PC-mounting 


% 

ever, we have not gone ahead with a 
design since it would be a fairly expen¬ 
sive project requiring quite a lot ol 
RAM, a microprocessor and an 
EPROM. This brings the estimated cost 
to around $150 or more. 

Also, we are not too sure as to the 
degree of reader interest. Perhaps other 
readers may care to comment. 

Stereo TV 
sound receiver 

I have a question concerning the arti¬ 
cle describing the Stereo TV Sound Re¬ 
ceiver (EA, March 1985). I would like 
to know the unit’s frequency response. 

What confuses me is a reference to 
TV audio bandwidth. On page 80, 
under “Australian Stereo TV Transmis¬ 
sion Standards”, the text states: “the 
maximum deviation is 50kHz, the pre¬ 
emphasis is 50/iS and the bandwidth is 
40-1500HZ. Should this be 40-15,000Hz? 

Is TV audio so poor, as I would have 
imagined it to be the same as FM 
sound? (T.O., Perth, WA). 

• The text is in error. The audio band¬ 
width for TV sound is, as you suspect¬ 
ed, flat from 40Hz-to 15kHz. 


potentiometer (the balance control' 
should be added to the parts list. 
ELECTRIC FENCE CONTROLLEF 
(December 1985, File 3/MS/ 119): there 
are two enors in the text. The turns 
ratio of the pulse transformer is 6:1, no1 
20:1, while the resistor connected to the 
bridge output is 220kn, not lOOkfi. The 
parts list should be altered to read 2 x 
220kfl resistors, the 1 x lOOkfl resistoi 
should be deleted and the 5 x 1N4002 
diodes should be 1N4007 types. 

The circuit and parts layout diagrams 
are correct. 

DIGITAL STROBE (March 1986, File 
2/MS/64): diodes D3-D6 should be 
lOOOV types, either 1N4007 or equiva¬ 
lent. Also, the 47/i,F 450VW electrolytic 
capacitor may be difficult to obtain. A 
33/jiF 450VW capacitor may be substi¬ 
tuted without loss of performance. 

Finally, a track has been obliterated 
between two pads on the PCB pattern 
published on page 48. These pads are 
associated with the anode of one of the 
bridge rectifier diodes (D3-D6) and the 
adjacent wire link. The parts layout dia¬ 
gram is correct while the PCBs sold b) 
parts retailers will also be OK. 
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kKIKUSUI ' 

Quality Performance value 



cos 5020 

• 20MHz 

• 2 Channel 

• 2 year 
WARRANTY 


----a 20MHz scope. 

2. Trigger level lock — automatically sets trigger level, If 
selected, so there's no resetting between 
measurements. 

3. variable Hold Off — synchronises complex repetitive 
signals, like the burst in a video signal. 

4. Linear Auto focus — maintains clear bright signal traces. 

5. Sweep modes — auto, manual and single shot. 


2 QUALITY PROBES 
10 : 1 , 1:1 
INCLUDED 


$629 ex-tax 
$729 Inc. tax 


Iwl POWER SUPPLIES 
2 NEW SERIES FOR '86 

CPR-SERIES 

• single output 

• 2 analogue panel meters, v-A 

• Fine & Coarse voltage Control 

• Fully protected, low noise 

• Excellent value 



CPR-SERIES 


Typical Ranges: 


CPR-1810:18V, 1A 
CPR-1830:18V. 3A 

CPR-3020:30V, 2A 


GPD-SERIES 

The NEW cPD-series supplies 
have 2 variable outputs, 
which can be configured In 
anyone of 4 operating 
modes: 


CPR-3030 30V, 3A 
CPR-3060 30V. 6A 

CPR-6030 60V, 5A 



CPD-SERIES 


• DUAL INDEPENDENT • DUAL TRACKING 

• SERIES OPERATION • PARALLEL OPERATION 

Typical Ranges: 


CPD-1850: 2x18V, 5A or 36V, 5A or 18V, 10A 
GPD-3020: 2x30V, 2A Or 60V, 2A Or 30V, 4A 
CPD-3030: 2x30V, 3A or 60V, 3A or 30V, 6A 


[f| EMOm INSTRUMENTS 

A division of Emona Enterprises Pty Ltd 

1st Floor 

720 George Street 

Sydney, 2000. Phone: (02) 212 4599 


PROTEL-PCB, LOW COST, PROFESSIONAL 
QUALITY, MULTILAYER PRINTED CIRCUIT 
BOARD DESIGN PROGRAM. FOR IBM* OR 
COMPATIBLE COMPUTERS. 

VERSION 2.0 

PROTEL-PCB software is written in Australia and lets you create 
correct and plot camera-ready artwork. PROTEL-PCB eliminates 
time consuming tape up methods. Version 2.0 of the popular 
software package has been released. 

• Check the list of new features and you will see that the program 
has been further enhanced as a low cost professional quality 
program. The Program now allows the design of circuit boards to 
32 X19 inches. The user can view and work on the entire PC at 
once or with five levels of zoom work on particular areas as small 
as 1.6 X 0.95 inches on the full screen of the VDU. Camera ready 
1:1 or 2:1 ink plots are available as is 1:1 or 2:1 rapid colour 
plots of all layers. 



PROTEL-PCB VERSION 2.0 NEW FEATURES 


• Grid Size down to 0.001 inches, select 9 sizes. 

• Maximum PCB dimensions 32 x 19 inches. 

• Five zoom levels from 32 x 19 to 1.6 x 0.95 inches. 

• Extensive Library facilities, predefined components. 

• Rubber banding, move components and maintain tracks. 

• Bill of Quantities, produced as text file. 

• Area fill command for heavy tracks and ground plains. 

• Track breaking, deletion and stretching capabilities. 

• Seven text sizes can be rotated or mirrored. 

• Four track widths 15,30,50 and 100 mils. 

• Four sizes of edge connector. 

• Six pad sizes. 

• Two DIP pads 

• Gerber plotter support. 

• Adjustable plot starting point. 

Demonstration Pack—send $20.00 and receive a 

demonstration pack and instmctions. 

Version 1.0 owners can obtain Version 2.0 for $50.00 plus tax. 

Purchase the full program for $890.00 plus tax if applicable plus 
$10.00 freight. 

WRITTEN FOR DESIGNERS OF PCBs 

HST Industries Pty. Ltd. 

445 Macquarie Street, Hobart 7000 

G.P.O. Box 536F, Hobart 7001. 

Telex 58260, Telephone (002) 34 8499 
Cable Lightning Hobart 

•Registered Trade name of IBM 
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ADVERTISING RATES FOR THIS PAGE 

SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $40. Other sizes up to a maximum of 10 centimetres a 
rated at $20 a centimetre. CLASSiFIEDS: $4 for 40 letters. Just count the letters divide by 40 and muitipiy by $4, ROUND UP TO NEARE5 
WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the 18th of the month two months prior to issue date. PAYMENT: Pieai 
enclose payment with your advertisement. Address your ietter to THE ADVERTISING MANAGER, ELECTRONICS AUSTRALIA, PO BOX 22 
WATERLOO, NSW 2017. 


FOR SALE 


AMIDON FERROMAGNETIC CORES: 

Large range for all receiver and 
transmitter applications. For data 
and price list and 105X220 SASE to: 
R.J. & U.S. Imports, P.O. Box 157, 
Mortdale, N.S.W. 2223. Closed for 
business during July. N.S.W.: Geoff 
Wood Electronics, A.C.T.: Electronic 
Components, Fyshwick Plaza. Vic.: 
Truscott Electronics, Croydon. W.A.: 
Willis Trading Co, Perth. 


IBM COMPATABLE TURBOiMother 
Boards 4.7 & 6.7 MHz can replace 
genuine IBM boards $350. Earom 
Electronics, 12 Florence St, Bur- 
wood, 3125. (03) 288-3835. 


SOFTWARE: Over 900 Vol’s public do¬ 
main software for IBM and CPM sys¬ 
tems. Free catalogues. Earom Elec¬ 
tronics, 12 Florence St, Burwood 
3125. (03) 288-3835. 


EX-ABC AUDIO TAPES: VV' wide on 
lOVz" Standard metal spool $6.85 Ro¬ 
bust metal spool $7.85. 7" spool 
$2.25. 5" spool $1.25. Post extra. Also 
in stock Vz", 1" and 2" tapes. Waltham 
Dan, 96 Oxford St., Darlinghurst, Syd¬ 
ney. Phone (02) 331-3360. 


NEW RADIO VALVES: For entertainment 
or industrial use. Waltham Dan, 96 Ox¬ 
ford St., Darlinghurst, Sydney. Phone 
(02) 331-3360. 


PCB-SERVICE; Single sided 10c, double 
sided 13c per cn?, drilling 4c per hole 
(plus C.O.D.). Send artworks on film or 
paper to Dunas Electronics, 23 Victoria 
Street, Burwood, NSW. Tel: (02) 747- 
5449. 



LOGIC PROBE: 4 LED displays Logic 
‘1’ or ‘O’, pulse, over voltage and 
minus voltage. Minimum detectable 
pulse width 10 ns and up to 50 MHz. 
Pulse memory capabilify. CMOS or 
TTL level selection. Model UT-1000 
Price: $28.50 P-t-P $1.50 Tech 
Impex P.O. Box 533, Malvern, Vic. 
3144. 


LOGIC PULSER: Heavy 100mA current 
with low duty cycle output. Automatic 
pulse width, polarity, amplitude set¬ 
ting. External synchronization capa¬ 
bility. An additional TTL compatible 
output terminal. Model UT-1000 
Price: $33.50 P-l-P $1.50. Tech 
Impex P.O. Box 533, Malvern, Vic. 
3144. 


POWER SUPPLIES: Ex computer, 
open construction with fan & mains 
filter. 110/240V in 20V/2.5A, 5V/6A,- 
20V/150mA, thermal-current and 
over voltage protection, including cir¬ 
cuit diagram $35. Melbourne (03) 
233-0376. 


TANBERG TAPE RECORDER: Mod. 1200 
and 4000 parts, Anadex Printer Mod. 8000 
and 9500 parts, list of parts available, also 
Siemens 2000 16mm projector parts. Ring 
(02) 398-5637 A.H. 


WANTED 


MICROPHONES: Ribbon and M.C. eariy 
broadcast and P.A. type. Any transcription 
programmes and commercials. Interested 
in anything reievant to early radio tranmis- 
sion. Coliector. Perth (09) 279-1234. 85 
Parker Street, Bassendean, WA 6054. 


One Stop Electronic 
Shop 


Japanese Data Books for TRS, 
ICS, OPAMP, etc. 

Power supply, cards & keyb'd, 
for IBM PC/XT COMP. Computer. 
Toroidal Transformers 
15-625VA/UP to 20A. 

Custom made computer cables. 

AEM MODEM KIT $150 _ 


Hi-Com Unitronics 
7 President Lane Caringbah 
N.S.W. 2229 Ph. 02-5247878 


BUSINESS FOR SALE 


TV & VIDEO SERVICE & TV RENTAL 

A thriving, long established busines 
in bustling Wagga Wagga, N.S.W. ; 
rare opportunity to walk into a ver 
busy & extremely well equippei 
business with exciting potential fc 
growth. Owner retiring from busi 
ness. All details & descriptive videi 
on request. Price $39,5(X). Phom 
(069) 215-463 Mornings. Phom 
(069) 223-601 Evenings. 


ARE YOU BUILDING 
AN EA KIT? 

If you have purchased an EA kit you may 
not have all the info you need to build it 
and get it going properly. Kit suppliers 
often do not include all the information 
published on a particular project. It you 
want to be sure of having all the into on a 
kit, you need to go to the original source: 
Electronics Australia. We can supply 
photostat copies of any article we have 
published tor a fee of $4, including 
postage. It the article was spread over 
more than one issue, the charge is $6. 
Write to; The Assistant Editor, 

“Electronics Australia” 

PO Box 227, 

Waterloo, NSW, 2017 


GENERATE ELECTRICITY 
FROM THE SUN 

ARCO PV Panels (B Class) 

40,42,47 and 53 Watts 12V. 

iV.SOper watt 

Power for pumping, lighting and refrigeration 

ELANTE PTY. LTD. 

382 Canterbury Rd., 

Surrey Hills, Vic. 3127 
Ph: (03) 836 9966 


II^IC^.R’ammoP’w. ILirii)i. 

Established 1933 
IS THE ONLY COMPANY 
WHICH MANUFACTURES ANO 
SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 
651 Forest Road Bexley 2207 
AUSTRALIA 

RING (02) 587 3491 FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE 
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‘Electronics Australia” is one of the longest running technical publications in the 
world. We started as “Wireless Weekly” in August 1922 and became “Radio and 
lobbies in Austraiia” in Aprii 1939. The titie was changed to “Radio, Teievision 
ind Hobbies” in February 1955 and finaiiy, to “Eiectronics Australia” in Aprii 
1965. Beiow we feature some items from past issues. 


RADIO, 

TKLHVISIOM 

an<l HOBBIES 


^ay 1961 

^ondon TV tower: plans to erect the 
allest building in London, a 500ft tower 
0 carry micro-wave radio and television 
inks, were announced by the British 
’ostmaster General. 

The project, estimated to cost about 
1/^ million pounds sterling, was de¬ 
igned to obviate the risk of obstruction 
0 television and public telephone ser- 
ices from existing buildings or those 
ilanned. 

Believing that the new tower would 
dd to London’s amenities the Post Of- 
ice was providing a public observation 
ilatform at 450ft. It was hoped that the 
3wer would be completed by 1964. 



lay 1936 

dults only: the French radio authori- 
es, so it is said, have decided to clas- 
fy programmes, very much in the man- 
er of the Australian film censor — 
for adults only”, etc. When the an- 
auncer begins an introduction to a pro¬ 
ram with “Mesdames, Messieurs”, the 
ids must go to bed; when he begins 
ith “Mesdames, Mesdemoiselles, 
lessieurs”, they can stay up; the inclu- 
on of “Mesdemoiselles”, ie blushing 
aidens, means the programmes are in 
le “U” class for universal distribution, 
able TV: a new telephone-television 
rvice between Berlin and Leipzig uses 
/er 100 miles of co-axial cable, and 


Non-integrated circuit: a new technique 
for “shrinking” missile components — 
to reduce weight and size — is deom- 
strated by this thumbnail size package 
which contains a complete amplifier cir¬ 
cuit. The amplifier, developed by the 
General Dynamics Corportion, is part 
of the infra-red guidance systems of a 
missile. It is a solid block of plastic con¬ 
taining transistors, resistors and capaci¬ 
tors. It is probably no larger than three 
eights of an inch cube. 

One handed screwdriver: a new British 
screwdriver called the “Slotgrip”, 
described in the BBC program “New 
Ideas”, is likely to save mechanics and 
handymen a great deal of time. 

The new tool costs only a few shillings 
to produce and contains down its spine 
a piece of metal which automatically 
twists round when you press down its 
head. 


scanning of 180 lines definition at 25 
frames a second. Each city has two pub¬ 
lic telephone-television offices, at which 
three minutes’ talk costs 3.5 marks. 
Short-wave highlights: these were the 
high spots in the short wave band last 
night according to our observer: the 
staccato voice of the Italian dictator, 
Mussolini, raised high in vehement 
speech; the voices of passengers in the 
huge air liner, the Hindenburg, thou¬ 
sands of feet above the stormy Atlantic; 
last but not least, the voice of our very 
own versatile editor A. G. Hull sending 
his greetings from New York. 

Cordless guitar: (with a photograph) 
Ray Olsen, leader of the Blue Five gui¬ 
tar combination, with his radio electric 
guitar. The notes on each of its six 
strings are picked up electrically and fed 
through separate amplifiers in the port¬ 
able unit. This enables the tone and vol¬ 
ume to be controlled as desired, making 
the instrument especially suitable for or¬ 
chestral work. 


ELECTRONIC 

WORLD 

MORE & MORE 

People are discovering us each 
week. Both the home enthusiast 
through to the small manufacturer, 

★ ★ ★ 
COMPONENTS • 
TOOLS • KITS 

In any quantity, buy one, or one 
thousand, we're happy to oblige 

SCHOOLS • CLUBS 
ETC, 

Inquire about our bulk discount 
deals 

Save yourseU a trip to the city - come to 

30 LACEY STREET 
CROYDON 

OR PHONE 

(03) 723 3860/ 
723 3094 


Choosing the right display for 
your coins, methils or stamps is 
easy when you buy a presentation 
PYX. 

This innovative smiall display cabinet is 
handcrafted to give your coin, medal or 
stamp an appropriate resting place. 
Despite it being totally enclosed you’ll 
have a global view. The content is 
dustproof, yet you may take it apart 
anytime. 

It comes in a highly polished brass or in 
24 carat pure gold 
plate. There are 
many models 
available for you. 

Send for your 
obligation free 
brochure NOW. 

Prices from 
$39.60 


To: Elja Enterprises _ F" 

P.O. Box 667 
Cheltenham 3192 
or Tel: (03) 583 8274 

Main Interest is 
□ Coins □ Medals □ Stamps 
Please forward an obligation free 
brochure to: 

Address. 

.Postcode. 
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Look Great! Be Alive! 
Feel years younger 
than you really are! 


The Bellbrae holiday opportunity prize is just one of 
the extra special offers made to readers of Prevention. 

PRIZES AND GIFTS - YOUR 
EXTRA BONUS! 

Health and improving your life and happiness are 
only part of the bonus of reading Prevention 
Magazine if you buy Prevention now you will not 
only improve your lifestyle, you'll receive a free gift - 
worth over $14.00-just for deciding to subscribe! 

PLUS Every new subscription received untii 
August 31, will give the subscriber a chance to share in 
over $30,000 worth of wonderful prizes — the major 
prize being a FREE HOLIDAY, for one week, for the 
next ten years, to one of Australia’s premier health 

BELLBRAE'S 
HEALTH FARM 

Do yourself, and your body the favour of your life — 
buy Prevention magazine. Buy it! Read it! Subscribe to 
it! Prevention will be the best investment you will ever 
make for your future! And when you’ve bought it, read 
it, and subscribed to it, you’ll be in the running for a 
great prize that will benefit you for the next 10 years. 
You’ll receive your free gift worth over $14.00, but 
most importantly, you’ll feel great, you’ll look better 
than you ever have before and people will think you 
are years younger than you really are! 


Premitioii 


SNT IT TIME YOU REALLY DID 
SOMETHING ABOUT YOUR HEALTH? 

Do it now! 

Learn to be healthier and live longer by subscribing 
to the magazine that will bring you as close as you'll 
get to the proverbial fountain of youth! Prevention 
Magazine is for people, like you, who want expert 
guidance towards vitality and happiness through 
simply feeling fit and well. It's not for "nut and berry" 
hippies, it's for normal people like you who have a 
sensible approach to diet and fitness. 

You'll find Prevention is jam-packed with really 
interesting and beneficial features and ideas. You'll 
read articles that are entertaining and full of 
worthwhile facts and information. 

OVER 100 REASONS FOR YOU 
TO READ PREVENTION 
MAGAZINE 

Every issue of Prevention gives you over 100 pages of 
ways to have a better life. Articles on food will 
introduce you to mouth-watering dishes you'll wish 
you'd found out about years ago. Prevention's 
fitness and beauty editor will demonstrate simple 
and sensible ways for you to noticeably improve 
your physical appearance and general well-being. 

NEWS GALORE! THE NEW AND 
EXCITING IS ALWAYS AT YOUR 
FINGERTIPS! 

You'll always be up-to-date on what's happening on 
the health front. Prevention brings you the latest in 
news on all health and beauty topics - as and when 
they happen. There are book reviews, doctor's talks, 
simple exercises, sensible diet programs, new 
product reports, new discoveries, recipes, 
environmental studies and many other areas that 
you need to know about. 


f the many 

aried 

ctivities 

njoyon 
FREE 
c’s holiday 
very year! 
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his exciting prize draw is also open to all subscribers who renew before the closing date. 

the prize is not ciaimed within 12 months, a second draw wilt be run. 





















